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Lany Huntine.—lIt is in hunting upon the sea, either on the ice 
or in the open water that weather and ice conditions most seriously 
affect the activities of the Eskimo hunters; but, though the Polar 
I'skimo wrests from the sea the larger part of his living, he is dependent 
upon the land for many of his critical supplies. From the caribou he 
gets his sleeping bag, from the hare his stockings, from the fox the furs 
for some of his clothing, and from the birds his bird skin underwear. 
They supply him little food, but that little helps materially to relieve 
the monotony of his diet. 

The caribou, once abundant throughout the whole Thule peninsula 
and even upon some of the nearby islands, have become rare since the 
introduction of firearms. They were originally hunted with bow and 
arrow by stalking, and concealment along the runways. The old Eskimo 
caribou bow was a clever adaptation to the limited materials available 
for its making. Three slabs of bone or antler were spliced together by 
sinew to make it strong and pliable. With this bow the small flint or 
iron tipped arrows could be driven quite through a caribou. 

But the bow and arrow has been supplanted by the deadlier rifle, and 
as a consequence the number of caribou has dwindled until now it seems 
that too few are left to furnish the Eskimo with an adequate supply of 
skins and still reproduce their numbers. They have disappeared 
entirely from most of their former haunts, recur but casually in a few 
of the larger land areas, and abound in constantly diminishing numbers 
only in Inglefield Land between Foulke Fjord and Kane Basin. 


c *Published by permission of the American Museum of Natural History, New York 
ity, 
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Courtesy of American Museum of Natural History. 


Figure 16. The rugged topography and high relief make land travel well-nigh impossible, 
and at best the Jand trail to the caribou hunting grounds, or over capes about which the sea ice 
has been swept away, most arduous and precarious. 


When the new ice begins to form in September comes the exultant 
time of preparation for the trek to the caribou pastures of Inglefield 
Land. It is then that the caribou are fattest, and their skins in best 
pelage. It is then, too, that new sleeping bags are most urgently needed 
for the winter hunting! The sledges and dog harnesses are repaired, 
the winter clothing put in order, and the firearms cleansed of all oil 
and grease. Just as soon as the ice in the fjords bears the weight of the 
sledges and the first heavy snow falls, the Eskimo are off to the nearest 
glacier by which they may mount the ice cap. They cross the ice cap 
to Inglefield Land, and there they establish a camp, or a series of camps, 
from which to prosecute the hunt. 

The hunt goes on assiduously. The dogs are carefully tethered at the 
camps, and the hunters tramp over the rocky hills and slopes, seeking 
the fresh tracks of the game, or perhaps even sighting it at a distance. 
In the latter case they study the wind and the lay of the land before 
they make any move. These determined, they cautiously stalk the 
caribou, which, keen of scent but apparently dull of sight, are not likely 
to take fright and seek to escape until they wind the hunters. 

When only the track is found, the hunter sets out in pursuit, taking 
pains to anticipate the character of the terrane. In the gray, shadow- 
less half-light of autumn, the hunter must scrutinize very closely every 
slope, every valley, for his success depends in large measure upon the 
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1928 | Lanp Huntine 3 
keenness and certainty with which he can distinguish his game among 
the gray rocks, before it detects him and takes alarm. Caribou hunting 
in Thule requires skill and patience as well as strength and endurance. 

The hunt rarely lasts more than two weeks, for if in that time suffi- 
cient caribou have not been killed, the supply of dog food brought on 
the sledges will have been exhausted and a quick return is enforced. If 
the hunt has been successful, the stay may be somewhat extended until 
the sledges are loaded to capacity with skins and venison saddles. Re- 
joicing and a happy village greet the successful hunters upon their 
return. 

In seasons of heavy snowfall, or occasional sleet, the caribou may be 
driven out of the interior valleys and hills of Inglefield Land to the 
coast, even to the grassy slopes along Foulke Fjord. There the Eskimo 
kill them at all times through the winter. A few may even migrate to 
the smaller scattered land areas southward where they once were very 
abundant, but there they are quickly hunted down. 

As the caribou are essential for sleeping bags, so the hare are indis- 
pensable for stocking material ; nothing does so well for this purpose as 
the hare’s soft white fur. Fortunately the hare is widely distributed 
and fairly abundant along the whole coast, though in a few localities, 
generally about the grassv screes of the dovekie haunts, they are par- 
ticularly numerous. 

Before firearms were introduced and generally used, the hares were 
almost alwavs caught in snares, and to this dav some are thus caught. 
The snares are made of slip nooses suspended from lines across the most 
frequented runways. The lines vary in length, from twenty to sixty or 
eighty feet, stretched over rows of boulders set at intervals of ten to 
fifteen feet, so that the nooses hang near the ground. The nooses are 
six to eight inches in diameter. Both lines and nooses are of smooth, 
strong sinew that slips easily. .A few hares are caught in stone dead- 
falls. Women make and tend most of the snares and deadfalls. 

Since firearms were introduced the hares are hunted and shot. The 
pelage, though best in the fall and winter, does not vary much except at 
the time of change of coat in late spring and early fall, and are conse- 
quently suitable for use during most of the year. Both men and women 
hunt hares with firearms; one of the first duties of the boys, a duty in 
which they take full delight, is hunting hares. The hares are no mean 
trophy, for besides their valuable pelts they yield six to eight pounds of 
fat, tender meat that makes a most savory broth. 

Musk oxen are extinct in Thule. To obtain them the Eskimo must 
sledge across Smith.Sound and over the ice cap of Ellesmere Land to the 
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grassy pastures of the west coast and Axel Heiberg Land where the musk 
oxen are still relatively numerous. Before the American expeditions 
and Rasmussen’s station supplied them wood and iron runners for 
larger sledges, rifle and ammunition, light stoves and kerosene for fuel, 
and other conveniences for long travel, the Eskimo did not venture upon 
such long journeys ; and even now they do not engage in such long hunt- 
ing trips except when they have exceptionally good dog teams and 


equipment. 
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Courtesy of American Museum of Natural History. 
Figure 17. Most of the travel is over sea ice. In seasons when the wirds are high and the 

sea rough, the ice is crushed and piled into chaotic cordilleran peaks and ridges, through which 

a <<.=.e  '- 

While the ice lies strong between Greenland and Ellesmere Land and 
when the sunlight has become almost continuous in March, April, and 
May, the journey over Ellesmere Land is most practicable, and then it 
is that the hunting parties go out for musk oxen. In recent vears sev- 
eral families have migrated across the glacier to spend the whole sum- 
mer in the musk ox pastures, returning to Thule when the ice has again 
formed in the fall. 

The musk oxen are easy booty. They are heavy, unwieldy creatures 
that could not readily escape if they would. They usually graze in 
herds of from four to several score, and when alarmed, group together, 
with the cows and calves in the center and the bulls facing the threat- 
ening danger. When the Eskimo sight a herd of musk oxen a few dogs 
are set upon them to hold them at bay, and in short order they are shot 
down like cattle at slaughter. 
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The Arctie foxes are now almost exclusively caught in steel traps, 
while in former times they were always caught in stone deadfalls and 
stone box traps. In former times, too, they were trapped largely by 
the women, and though the women still have a major part in catching 
foxes, even with steel traps, the men no longer consider it beneath their 


dignity to assume a share in the duty. Traps baited with a bit of seal, 
bird, or some other animal food, are set wherever the foxes are numer- 
ous, but most are set near the meat caches and the foxes tempted into 
them by leaving small openings by which limited access to the meat 
stores may be obtained. The foxes are in finest pelage from November 
to January, when the winter coat is thick and fiuffy, and before the long 
lustrous cover hairs are worn off. It is during this season that trapping 
engages most attention. 

Since the establishment of Rasmussen’s Thule station at North Star 
Bay, where the surplus furs may be bartered for matches, needles, 
ammunition, and other “modern conveniences,” fox trapping has gone 
on apace, vet the adequacy of food supply for the foxes, their produc- 
tivity, and the cunning with which they evade the traps, has evidently 
preserved their number undiminished. As many furs are obtained 
annually as when the station was first established in 1913. The num- 
ber may be augmented by immigration from the archipelago to the west. 

Most of the bird catebing is done by the women. Only rarely do the 
men find time to engage in it, though when occasion affords, they are 
as expert as the women. The birds that constitute part of the Eskimo 
dietary are taken whenever opportunity affords. Few people make so 
general use of birds in their economy as do the Eskimo. 

The birds caught in greatest numbers are the dovekies. When the 
dovekies appear among the rocks of the serees in which they nest, the 
Eskimo women set their nets in order for the summer season. The nets 
are of sinew, knitted to a two-inch mesh and spread on a round frame 
about two feet in diameter. The frame is mounted at the end of an 
eight or ten foot pole. When nesting begins the women repair to the 
screes, and hide among the rocks where the birds seem to be passing 
in largest numbers. As the flocks of dovekies sweep by, the Eskimo 
women thrust the nets out before the nearest flock within reach, and 
before the birds, quick as they are, can alter their courses, the women 
enmesh a number of them, usually one or two, but frequently more, up 
to as many as twelve or fifteen. They then twist the wings over the 
back, pinch the hearts to kill the birds, and throw them down in a heap 
beside them. When the heap numbers several hundred birds it is cov- 
ered with rocks, and the huntress moves to another location to make 
another cache. 
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An active Eskimo woman, on a fair day when the birds are flying in 
numbers, catches several hundred or even more than a thousand in the 
course of ten or twelve hours. The season lasts almost two months, 
though a two weeks’ period in mid-August when the young are being 
fed yields the largest catches. The eggs are collected, and a few young 
are caught, by overturning the rocks under which the nests are placed. 
Wherever tne dovekies nest along the coast, that is, wherever suitable 
screes have formed for nesting sites, the birds are thus caught and 
cached for the winter’s supply. 

The murres are likewise caught in similar nets, but because of their 
greater size and strength the nets are made heavier and the mesh some- 
what larger, and the bag deeper. The men engage in netting murres 
raore generally than do the women, for more hazard is involved than 
in netting the dovekies. The steep cliffs and narrow ledges where the 
murres nest offer greater danger of falls and injuries than do the screes 
in which the dovekies make their homes. Death by fall from the murre 
cliffs is not unusual. 

The murres are generally collected in a bag and cached convenient to 
some sledge route near the cliffs, thirty to fifty or sixty in a cache. 
Sometimes a number are hung high on the rocks to “ripen” for a time 
before being stored. The eggs of the murres are collected wherever 
possible. Since firearms came into ordinary use, many murres are shot. 
The great rookeries of Saunders Island and Parker Snow Bay are 
places of Eskimo activity as long as the murres frequent them. 

One other bird, the eider, is assiduously hunted by the Eskimo. The 
eiders are shot throughout the summer season, for they are large birds 
and ammunition is not wasted shooting them; and in the fall when the 
fledglings are full-grown and fat, but still unable to fly, they are killed 
in considerable numbers. In late June and early July, when the eiders 
are nesting on the near shore islands and skerries, the men, women, and 
children of the villages like to hie themselves to the eiders’ nesting 
grounds, where all join in collecting and caching large numbers of eggs, 
and in making bird sausages. The women set slip nooses quite similar 
to those used for snaring hares about the nesting places of the eiders, 
and when conditions are favorable catch many by this method. Some- 
times when a boat is not available, or the seas are rough, only the men 
are able to collect the eiders’ eggs and snare the birds. 

Gulls, particularly glaucous gulls and ivory gulls, are caught by hooks, 
baited with bits of meat and attached to thin thongs. Young gulls are 
eagerly sought on the nests in late summer, when they can be readily 
caught. 





ie 


Lawes 


SS 


1 Sy Gia ce ek eee 2 


ie 


5 


SA NEUE ah eects adil 








1928 | Ice Hentine q; 


The only fish that the Polar Eskimo catches is the salmon trout. For 
a short period in mid-summer it may be speared or hooked in some of: 
the streams issuing from the lakes to the sea, and along the shores of 
some of the bays and a few of the inland lakes. In the spring, and 
again in the fall, it is caught through the ice of the island pools and 
lakes, usually by the women who accompany their husbands caribou 
hunting or who make fishing incidental to a hunt for hare, ptarmigan, 
or fox. 

They cut a small hole in the ice and dangle in the water through it 
a small decoy cut from a bit of walrus tusk, usually in the form of a 
smail fish. When a salmon trout attempts to seize the decoy, the Eskimo 
woman spears him with the “salmon-spear,” the distinctive and well- 
known three-pronged spear used by the Eskimo throughout their range 
and by many northern Indians as well. 

The Polar Eskimo consider the salmon trout a delicacy, but the men 
rarely and the women only infrequently, devote time to fishing. The 
time thus spent can be oceupied in work that yields better results. The 
product of the land hunting is thus seen to be relatively unimportant ; 
it is by sea hunting that the Polar Eskimo obtain the quantity of meat, 
and furs, and blubber sufficient to the vear’s needs. 


Ick Huntine.—The sea hunting naturally falls into two forms: 
hunting on the ice and hunting on the open sea. Hunting on the ice 
continues from late September or early October when the ice is strong 
enough to bear the weight of hunter, sledge and dogs, until late 
June or early July when the ice becomes so “rotten” and unsafe that 
travel over it is impossible. 

The game hunted on the ice are seals, walrus, and bears. Seals are 
thus killed all along the coast ; walrus off Saunders Island in the mouth 
of Wolstenholme Sound, off Northumberland and Herbert Islands in 
the mouth of Ingletield Gulf northward to Cape Alexander; and bears 
in Melville Bay and Kane Basin, and along the coast of Ellesmere 
Land. An oceasional bear may be found wandering anywhere along 
the whole coast. 

When the ice first forms, before the snow covers it deep and hides the 
breathing holes of the seal, the hunters busy themselves on the ice, hunt- 
ing the seals that are then fat and in prime condition. The hunter dons 
overshoes or sandals of bearskin in which he can walk noiselessly over 
the ice seeking the breathing holes. When he finds one he waits quietly 
until the seal comes up to breathe, when he harpoons it swiftly and 
securely. 
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After the ice becomes covered with snow, more or less packed by the 
wind, so that the seals detect any movement on the ice, the maupok 
hunting begins. In this form of hunting, somewhat similar to that 
already described, the greatest patience is required, for the hunter sits 
for hours beside a breathing hole waiting for the seal to come to that 
particular hole to breathe. In the dim twilight or the pale moonlight, 
with the chill of winter settling over the land, the hunter bides his time 
patiently until he makes his kill, or until he is convinced that the seal 
has become alarmed and abandoned the breathing hole. This maupok 
hunting generally ends when the sun has sunk so far below the horizon 
that the whole day is quite dark; but in times of need, or stress, it may 
continue throughout the winter until the walrus hunting begins in 
February. 

The most productive seal hunting, the so-called ufok hunting, begins 
late in April or early May when the seals come up through holes in the 
ice to bask in the warm sunshine. An uwtok is an animal lying on the ice. 
This hunting lasts as long as the ice is safe, and vields a rich store of 
meat. Only on calm, clear days is utok hunting practicable, but for- 
tunately these days prevail during the spring and early summer. 
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Courtesy of American Museum of Natural History. 
Figure 18. In spring and early summer when the seal come out on the 1ce to bask in the 
sunshine the Eskimo puactice the form of hunting called uiok hunting. A small sail is 


mounted upon a tiny sledge which the hunter pushes before him ag he stalks the wary and rest- 
less game, until he 1s within easy mfle range. 


The Eskimo sledges as near the basking seal as he deems wise. He 
then enjoins the dogs to keep their places, and stalks the seal behind 
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a small white sail mounted upon a diminutive sledge, of which the run- 
ners are shod with strips of bearskin. The rifle is also mounted upon 
the little sledge with only the muzzle protruding before it. While still at 
some distance from the seal he advances cautiously but rapidly, crouch- 
ing behind the sail when the seal seems reassured. As he approaches 
near the seal, he crawls upon his hands and knees behind the sail until 
he comes within easy range, or until the seal becomes so uneasy that 2 
nearer approach might frighten it down through the hole. Then taking 
careful aim, he fires. He runs forward immediately to seize the seal 
and drag it away from the hole to prevent its escape should it be merely 
wounded or temporarily disabled. 

The dogs in the meantime have watched the stalking carefully, all 
intent upon the outcome. The minute the smoke flashes from the 
muzzle, even before the sound of the shot reaches them, they race off 
to the kill. They are apparently as elated as the hunter when he is suc- 
cessful, as discouraged when the seal escapes. 

The seal is loaded upon the sledge, and another hunted until the 
sledge is fully laden or the conditions prevent further hunting. The 
seals may be taken to the village, part to be eaten, part perhaps to be 
cached near; or they may be all, or in part, cached near the hunting 
grounds. 

The season of utok hunting is the season of snow blindness, for the 
brilliant low angled sunshine reflected from the glaring ice is weari- 
some to the eyes, and the strain of searching the ice for seal and of 
watching them when found accentuates the fatigue. At this season the 
Eskimo wear goggles with leather “lenses” in which slits are cut at right 
angles to peer through. These slits do not transmit much light but 
they do permit remarkably clear vision. Snow blindness may ineapaci- 
tate a hunter for days at a time, and may even permanently affect his 
evesight. 

Walrus are hunted from the ice all winter long, particularly in the 
open leads off the coast between Cape Parry and Cape Alexander, but 
two localities become seasonally important beyond all others; the area 
between Dalrymple Rock and Saunders Island, and the mussel shoals 
cff Cape Chalon and Cape Saumarez. The latter of these forms the 
chief hunting ground for the entire tribe from mid-February when the 
sun appears, until late May when the ice begins to break away from the 
cutlying islands and capes. For this season almost all the hunters from 
Cape York to Etah are wont to come to these hunting grounds, bringing 
their families with them. Not nearly enough igloos are available to 
accommodate the tribe, and so most of the visitors live in iglooyaks 
substantially built. 
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It is a time of feasting and merriment and good fellowship, for prac- 
tically the whole tribe is then assembled and food is abundant. Only 
very rarely does this hunt fail. In ordinary seasons the hunters kill 
more walrus in a half day’s hunting than they can cut up, haul to shore, 
and cache under rocks in two or three days. When the weather is calm 
and clear, and the ice smooth and unbroken, the hunters may be seat- 
tered all along the horizon, a group here eagerly awaiting a kill, another 
group there hauling a huge carcass upon the ice, still another cutting up 
great blocks of meat elsewhere, and others just as actively engaged as 
far as the eve can see. Heaps of meat and blubber dot the ice, and 
sledges busily ply to and fro between them and the shore drawing the 
precious stores to solid land, where they may be kept accessible, and safe. 

In no instance is the ingenuity of the Eskimo more clearly indicated 
than in the block and tackle svstem he arranges in the ice to draw the 
heavy carcass out of the water. Three pairs of holes, sometimes four, are 
cut in the top part of the ice and an equal number in the tough skin of 
the walrus, and the harpoon line is passed through them back and forth 
so that at least six members of the falls sustain the weight and give the 
multiplied leverage required. By this block and tackle system, usually 
with the help of companions, but sometimes alone, he draws his heavy 
quarry up on the ice. 

During the period of spring walrus hunting the hunters are not con- 
tinuously engaged in this one kind of hunting. When the wind, or the 
ice, or weather are not favorable to walrus hunting they hunt hares, or 
the first birds that have come, or seals along the leads in the ice; or they 
may go for long trips after bear. 

The most exciting ice hunting is the chase of the polar bear. Every 
Eskimo who possesses a strong team of well fed dogs tries to get to the 
haunts of the bears at least once a year. The hunters in the southern 
half of Thule seek this popular game in Melville Bay; those north of 
Cape Parry are more likely to turn to Kane Basin or cross Smith Sound 
to the Ellesmere Land coast. During the first brilliant moonlight after 
the winter ice has formed, and the bright sunlight of early spring, the 
two favorite periods for bear hunting, a considerable part of the tribe is 
thus engaged. 

Good dogs are necessary to successful bear hunting. An experienced 
team likes nothing so well as chasing a polar bear, and baiting him when 
he is brought to bay. Whenever a team of dogs scents the fresh track 
of a polar bear, they can not be restrained from setting out in pursuit. 
‘he driver must cling to his sledge at all costs, no matter how rough the 
ice or how breakneck the speed. If his team escape him they stop for 
nothing until they bring the bear to bay or drive it into open water 
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where it easily eludes them. It may be ten or twenty, or even more, 
miles that the driver must tramp before he overtakes them. 

The dogs can not kill the bear, but they bait it and hold it at bay, 
not always without some casualty in the team, until their driver comes 
up and despatches it. In an ordinary chase after a bear the hunter slips 
or cuts the traces of one of his dogs so that the animal may race ahead 
of the team and lead it on to its utmost speed; for a polar bear is fleet 
of foot and long of wind, as well as strong of paw, and can run away 
as well as it can fight. 

The long journeys for bear are likely to be hazardous. If the hunter 
encounter heavy snowfall and bad going his dogs can not travel fast 
enough through the deep snow to catch up with the bears should any 
tracks be found, and before he can return his dogs may starve and he 
himself be reduced to sore straits. Or if, as often happens, the chase 
leads out toward the open water, and the wind changes to a strong off- 
shore gale that breaks up the ice and blows it out to sea, he may be ear- 
ried out with it, with small chance of return. 

Formerly the bears were killed with a lance, and many an old hunter 
was cruelly torn and lacerated before he succeeded in his kill. Now 
that the rifle has supplanted the lance the hunting of the bear has lost 
much of its peril, though its thrill and excitement remain. Since no 
boy becomes a man or may take a wife, until he has killed a polar bear, 
the bear hunt holds first place among the Eskimo’s ambitions. 


OrpeN Sea Hvnrina. 





The most hazardous hunting of all is the 
open sea hunting from kayak. Because the open season is brief, the 
Polar Eskimo are not so skilled in the use of the kavak as are the 
Eskimo of Alaska or Danish Greenland, where most of the hunting is 
thus done; in South Greenland all the hunting is done from kayak, and 
the sledge is not used at all, nor is the kayak of the Polar Eskimo so 
ingeniously contrived, nor so gracefully shaped, as that of the Danish 
Greenland Eskimo. 

The seas of Thule are not so likely to become rough suddenly as are 
those of Alaska and South Greenland, because almost always fields and 
pans of ice break the waves. In South Greenland the sea is very rough 
at times, but the Eskimo, in their little water-tight canoes from which 
the water is wholly excluded by the deck and the edge of the coat bound 
around the wells in which they sit, ride the wildest seas, safe and conti- 
dent that if they are capsized they can immediately right themselves. In 
Thule the hunters do not encounter such heavy seas, or if the seas 
become rough they do not venture out into them, 
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Courtesy of American Museum of Natural History. 


Figure 19. In late spring and early summer—May, June, and early July—the open water 
ofishore often becomes filled with game before the ice breaks away from the land; then the 
hunter loads the kayak, his overdecked little skin boat, upon his sledge, and hauls it out to the 
open water hunting grounds. 


The Polar Eskimo paddle is double-bladed. The kayaker dips it into 
the water first on one side, then on the other. The middle of the paddle 
rests on a polished bit of board on either side of which the hands move. 
The paddle is about eight feet long, and the blades three to four inches 
wide. Several thongs are bound rather loosely across the top, under 
which the paddle, the rifle, the harpoon, and the killing iron may be 
slipped when not in use to prevent their being lost, and by which the 
kayak may be carried over ice pans or up the shore when necessary. 
A special mount is prepared for the harpoon so that it may be in readi- 
ness for instant use. The rifle is not infrequently slipped into the kayak 
beside the hunter’s legs. 

The equipment necessary for kayak hunting is extensive. The pad- 
dle of course is indispensable. A harpoon must be carried, for since 
most of the game would be lost if it were merely shot, most of it is har- 
pooned first. To prevent its escape when harpooned, a line, float, and a 
drag are necessary. To kill it, the killing iron and the rifle, sometimes 
both, are necessary. Beyond this impedimenta the kayak can not carry 
any but minor things—a few matches, a needle-case, some tobacco per- 
haps. The range of the kayak hunting, then, is somewhat restricted. 

From the kayak four species of seals, walrus, narwhal, beluga, and a 
few birds may be hunted. The kayak season begins about mid-June, as 
soon as the old ice begins to go out and new ice ceases to freeze. The 
kavak is cut to pieces by the sharp edges of new ice; no hunter will 
venture out so long as new ice forms. The season ends when in Sep- 


tember new ice again begins to form. 
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Hunting all these animals from the kayak requires daring and per- 
sistence as well as skill. It is generally a productive hunting, however, 
for the light kayaks that are so like soil stained icebergs, do not alarm 
the game. The limited weight that a single kayak can tow limits the 
number of animals that may be killed at any one time. 

Seals are usually harpooned from the kayak, though in the fall after 
the summer’s abundance of food, they are fat and will not sink when 
shot, and then may be obtained with the rifle. The bearded seal is 
readily obtained from kayak, both by harpooning and by shooting. The 
few hooded and harp seal secured by the Polar Eskimo are killed from 
the kavak. The ringed seal is also obtained in considerable numbers 
throughout the season of open sea hunting. 

Hunting walrus from kayak is the most dangerous of all hunting in 
which the Polar Eskimo engages. When one walrus of a herd is 
wounded or killed, the others are likely to attack, and then the hunter 
must most dexterously avoid being caught. The walrus are invariably 
harpooned, whether swimming in the open water, or sleeping on ice- 
cakes. The same harpoon point used in hunting from the ice is em- 
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Figure 20. When the summer season has finally come, the sea ice drifted away, and the 
ice foot melted, the kayak becomes the sole means of transport and travel. Then practically 
all the hunting becomes sea hunting. Whenever the weather permits, the hunters are out in 
their kayaks seeking the walrus upon which their winter's supply of dog food and the prosper- 
ity of the tribe depend. It is the high tide of Eskimo life, a season of clear skies, warm sun, 
open water, much game, and ample food. 


ployed, but the line is attached to a large inflated float made from the 
entire skin of a large seal, well tanned and well sewed. This large float 
retards the flight of the wounded animal, indicates his course, and 
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keeps him from sinking and being lost when killed. Often a large, 
square drag, made of sealskin stretched over a bone or wooden frame 
is also attached to the harpoon line, further to retard the animal’s flight. 

When the walrus are killed in the open sea they must be towed to 
shore at some place where the slope is so gentle that the huge carcasses 
niay be pulled far in on the high tide. When the tide ebbs they are left 
near the high tide limit, to facilitate storing the great heavy slabs of 
meat and blubber into which the careass is cut. They can not be dragged 
far, and they must be made safe and secure from flood and pressure ice. 
The work of carving up a three-thousand pound walrus, and caching the 
meat under sufficient rocks to keep it safe, is no light task, and occupies 
several busy hours. 

Narwhal and beluga are hunted from kayak in the same manner as 
are walrus but they are not so dangerous. Neither are they so common 
nor so easily approached, though they are not unduly suspicious or wary. 
A much broader, longer harpoon point is required to hold them, for 
their flesh and skin are soft and easily torn. The small, slender harpoon 
point used for walrus would almost invariably be pulled out from the 
skin if it were used for beluga or narwhal. 

The narwhal and beluga are much larger and heavier than the walrus 
and even more labor is required to cut up and cache their carcasses. 
The great quantity of blubber and meat that they yield makes their pur- 
suit and capture desirable and profitable. The Eskimo eagerly follow 
a school of these porpoises for hours seeking to make a kill. 

When the ice freezes in the fall, not infrequently a number of nar- 
whal or beluga may be trapped within a fjord or bay by a sudden band 
of ice frozen across the mouth, so broad that they can not swim under it 
to escape. As the water freezes over they are confined to narrower 
and narrower limits until finally the only open sea left to them is the 
hole they keep open by coming up to breathe. Such an entrapment is 
called a savssat. It means a wealth of food and blubber to the 
Eskimo villages round about. and if the animals be narwhal, a 
superabundance of ivory for vears afterward. When the entrapment, 
or savssat, is exceptionally large—several hundred animals, perhaps— 
word is sent to all the villages of the Thule coast; the hunters, often 
with their families, congregate about the pool, as they do for the spring 
walrus hunting, and a time of sanguine slaughter, abundance of light, 
heat, and food, and joyous feasting ensues, with enough of everything, 
and to spare. 

The sharing of the trophies of the chase is vigorously controlled by 
custom. When a man is alone in his kill and no one helps him cut it up 
or cache it, it is his own. If several are in the party, he who makes the 
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kill takes the major portion, the first to place a hand upon it afterward 
gets the next choice and larger portion, the second to place his hand 
upon it obtains third choice, and so on until each is provided. 
Custom varies with different animals, different conditions of the chase, 
and with different relationships of the hunters. Eventually the distri- 
bution may matter but little, for when need arises he who has plenty 
shares with him who has little or none; and on the trail along the coast 
the traveler, when in need, may help himself to any cache that he finds. 
A true fraternal, or communal, consideration of the welfare of the tribe 
governs individual conduct. 

In their hunting activities, the Polar Eskimo are thus most effectively 
circumscribed by the season, the weather, the ice, and the habits of the 
game. The dark of winter, the extreme cold of early spring, the milder 
weather of late spring and effulgent summer when the twenty-four 
hour sunshine makes hunting a jov throughout the whole day, the first 
frosts of early fall, and the freezing days of late fall and early winter; 
all have their distinctive hunting conditions to which the hunter adapts 
himself. The land, the game, and the Eskimo; the hunting ground, 
the hunted, and the hunters; these three are the essential elements in 
the vital drama of Thule. 


TRAVEL 


The Eskimo dog is the culminating link in the chain of en- 
vironmental factors that make human life possible almost a thousand 
miles farther north in Thule than elsewhere. Without his dogs the 
Eskimo hunter would be unable to travel from one hunting ground to 
another, and restricted to the territory over which he might journey on 
foot he would find it almost impossible to kill enough game to support his 
family. Without his dogs he could not readily change his residence and 
move his family from one village to another for the change in food and 
clothing material that he must have. Without his dogs he eould not 
cache quickly the large carcasses of the animals he kills on the ice. 
Without his dogs he would rarely kill bear or caribou and never musk- 
oxen. Upon his dogs then he is most dependent. 

Wealth, in the ordinary meaning of the word, does not exist among 
the Eskimo, for there is no concept of land or capital as such. The 
amassing of possessions is impossible. Prosperity may be measured 
only in terms of dogs, if anything. When a man possesses a strong team 
of dogs in good condition he may range far and wide, seeking the best 
hunting grounds, and having made a kill, may load his sledge heavily 
with meat, blubber, and skins, and transport them home to his family ; 
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he may keep in communication with his neighbors far and near to learn 
of the movements of game, immigrations of caribou or bear, savssats 
cf narwhal or beluga, and arrivals of herds of walrus, wherever they 
may occur. He may sledge far after bear, and caribou, and muskoxen. 
His caches are large and many so that his dogs are well fed and fat. 
His igloo is well warmed and lighted by the abundance of blubber he 
has stored. Tis wife and children are well clothed, and well fed, con- 
tented and happy. His guests are well cared for. A good dog team in 
Thule is n» re to be desired than pearls or great riches! 

Do«s.—The typical Eskmo dogs of Thule resemble the gray timber 
wolf. Thev are superb creatures that weigh from 75 to 125 pounds. 
Their massive fore-shoulders and strong bodies enable them to draw 
heavy loads with relative ease. Their fur is long, woolly, and thick. 
The color of the pure-bred strains is tawny, dark above, grading down 
the flanks and legs to almost white. Their bushy tails cover their noses 
and eves when asleep and wave over their backs like pennants when on 
the trail. Their eves are bright as beads. 

The Eskimo dogs exhibit marvelous endurance of cold, fatigue, and 
hunger. They thrive as well at forty degrees below zero as at forty 
degrees above. They can travel day after day drawing a laden sledge 
at a rate of four or five miles an hour for ten to twelve hours a day, and 
when occasion demands, may travel as long as thirty-six hours at a 
stretch at the same rate. On hunting or exploratory journeys when food 
is searce they regularly travel two or three days between meals. 

The dogs of Thule are not only gentle, but loval to their team, their 
driver, and their village. When they drop in their traces on the trail, 
exhausted by hardship and starvation they die lapping their master’s 
hands. They join with their team mates in fights with other teams or 
with a polar bear, and with the dogs of their village against visiting 
dogs. They are tractable, amenable to training and discipline; they 
respond to their master’s every whim, his every humor; and willing, 
even eager, to be harnessed and driven, they rejoice in the hard life of 
the trail. 

They have extraordinary capacity for food when it is abundant; for 
going without when it is searce. To remain in good condition they may 
not be fed Jess than a certain minimum that varies with the season. In 
summer, when not driven at all and lazily sleeping in the bright sun- 
light, they require little food; but in winter, when the temperature is 


always more than thirty degrees below freezing, and they are driven 


much of the time, they must be fed frequently and in great quantity. 
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Their sense of ice conditions is almost uncanny. ‘They realize the 
danger the moment they venture upon uncertain ice, and pick their way 
cautiously. They will not sledge out upon unsafe ice unless their driver 
forces them to do so. They are unerring in finding their way through 
darkness and storm if they have once been over the trail. 

The dog team is preferably built up from puppies littered by one 
mother, for then less quarreling and wrangling go on in the team. When 
this is not possible, various dogs are tried out in combination to deter- 
mine which get along best. The most efficient team for all purposes is 
eight or nine dogs. Additional dogs do not add strength in proportion 
to the amount of extra game that must be killed for dog food, ean not 
be disciplined so well, and in rough ice or on a narrow icefoot 
become difficult to manage. For long journeys particularly the number 
of dogs must be kept at the minimum consistent with fast, safe sledging 
and the weight of the load. For journeys near home and thus near the 
food supply, larger teams are efficient on smooth ice; and there the 
more able and prosperous hunters may drive as many as fifteen or 
eighteen. 

A team of eight to ten Eskimo dogs in good condition can draw a load 
of four to five hundred pounds at three to five miles an hour. Over 
smooth ice with a light covering of snow for good foot hold, they can 
keep this speed ten or twelve hours a day, and when well fed, for weeks 











Courtesy of American Museum of Natural History. 


Figure 21. The system of hitching and driving the dogs fan fashion, each with his own 
trace back to the sledge, is a direct response to the conditions of environment. The sea ice over 
which the trail generally leads is in many places too rough and broken to permit driving the 
dogs tandem, either singly or in paus. Beyond the edge of the ice foot in this picture the rough 
ice comes in pear the land. 
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ut a time. In a period of shortage of food and near starvation, they 
gradually lose strength, but they can keep going with diminished load 
for eight to ten days without succumbing. After such a period of famine 
they quickly recuperate when fed adequately. 

In Thule as in all Greenland the dogs are driven fan fashion, that is, 
each dog has his own individual trace from his harness to the sledge, 
and never tandem as on the continent. This system possesses the dis- 
tinct advantage, where the ice is rough over large areas, that each dog 
inav pick his own trail among the blocks and ridges. Always some dogs 
are pulling so that the sledge rarely stops entirely. Its disadvantage 
lies in the fact that the dogs on the flanks of the fan pull at an angle and 
their strength is never fullv utilized. The traces, too, are likely to be- 
come tangled as the dogs weave in and out; but since the dogs must stop 
at intervals anyway to bite out the snow that “balls up” between their 
toes, the traces can readily be untangled then, and no time is lost. 

The dogs are driven with a light whip some twenty-five feet long. 
The handle is a light piece of wood about eighteen inches long, not much 
thicker at the butt than a man’s thumb and tapering slightly toward 
the tip. The lash, where it is attached to the handle, is a bare half inch 
wide and slightly over a quarter of an inch thick. It tapers out to a 
thin “snapper” almost as fine as wrapping cord and a yard or more 
in length. The entire lash is made from the carefully tanned and cured 
skin of the bearded seal. The snapper must be frequently renewed, 
particularly in difficult weather conditions, or when the going is so 
bad that the whip must be used frequently. 


SitepGe anp Harness.—The harnesses are generally made of seal- 
skin, tanned usually with the hair on; but sometimes they are made of 
bearskin, more durable and more pliable than sealskin when wet and 
frozen. The harness consists of two bands about one and a half inches 
wide, that pass around the fore shoulders between the fore legs and 
extend back over the haunches where the trace is attached. These two 
bands that encircle the fore shoulders are connected closely below, and 
farther apart above, by two other bands. Chafing is thus reduced to a 
minimum, the strain falls on the fore shoulders, and all pressure on the 
throat is prevented, This harness is another clever adaptation to Arctic 
conditions and the dogs. The traces are about one-half inch thick and 
from twelve to eighteen or twenty feet in length, depending generally 
upon the number of dogs in the team; a larger number of dogs requires 
longer traces. Longer traces need not be untang!ed so frequently. The 
traces are made of raw hide from the skin of the bearded seal, though 


the heavier walrus hide is sometimes used. 
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The sledge varies greatly. Before explorers and Rasmussen’s station 
supplied the Polar Eskimo with ample supplies of lumber, they made 
their sledges of bone and ivory, intricately fitted and lashed together, and 
shod with short strips of ivory lashed to the runners. The sledges then 
were small, and four or five dogs could readily draw them fully laden. 
Now, however, the sledges are long and wide, capable of bearing heavy 
loads, and requiring eight or ten dogs to draw them. Though larger 
they are of light draft, for the runners are shod with finest steel. Be- 
cause the cold draws out nails, and makes the wood brittle and rigid, 
nails and screws can be used only to attach the iron shoes to the run- 
ners. The sledge is otherwise held together, runners, upstandards, 
crossbars, and all, by rawhide lashing bound on somewhat damp and 
raw, so that when it dries it draws all the joints tight together. The 
sledge is jealously cared for; the runners are kept bright and polished ; 
the lashings are tight ; and whén the sledge is not in use it is placed high 
on a pile of rocks out of reach of dogs. 

On the trail the sledge is always looked after assiduously, and almost 
daily the runners are inspected and polished. When the sledging is 
over smooth or soft snow the runners are “iced” to make them glide 
more lightly. The driver fills his mouth with snow, the snow melts, and 
the water is applied to the runner with a bearskin pad, or better with 
the bare hand. In temperatures of thirty or fifty degrees below zero, 
the water freezes so quickly that the hand must move fast to keep from 
freezing to the runner, and to make the ice rim smooth as possible. 
Where the snow is level and soft the ice tilm makes the loads much 
lighter for the dogs, and they race along easily, but it soon breaks off 
if the runners bump over ridges of ice. 

The loads are lashed to the sledges by thongs passed crisscross over 
them, and slipped under two side thongs running along the sides ot the 
sledge and attached at intervals. The thongs must be strong, and the 
lashing carefully done to prevent the load’s slipping or being lost when 
drawn over rough ice. 

The dogs are always eager to be harnessed and hitched. In the fall 
when the hunter takes his sledge down from the rock piles where it has 
rested during the summer, his dogs are almost wild with eagerness to 
take the trail again. When he hitches them to the sledge they hardly 
give him time to mount before they race away. The chase and the kill 
have as vital an appeal to them as to their driver and they are usually 
ready to go whenever he is. 


Care or Dogs.—On the trail they are fed whenever a kill is made, 


or whenever necessity demands. When exploring in game country, for 
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instance on the musk ox pastures of Ellesmere Land, the Eskimo feed 
their dogs every third day. Camp is pitched where a kill is made and 
the dogs are fed all the warm, fresh meat they can eat, fifteen to thirty 
pounds to the dog, after a long, hard march. Then after eight or ten 
hours’ rest, the dogs are fed again, all they can eat, but not so much as 
before. After another rest of ten or twelve hours, they take the trail 
ec¢ain and are not fed for two days. The first day the dogs are disposed 
to be indolent and travel heavily; but the second day they travel light 
und fast, and make sixty or seventy miles easily. 

In a region where game is not abundant and the dog food for the 
journey must be carried on the sledge, slabs of walrus meat with blub- 
ber and skin attached, two or three feet long, almost as wide and from 
four to six inches thick, are taken. In low temperatures this meat is 
frozen almost hard as rock, and can be cut to pieces only with soft steel 
axes. Every third or fourth day the dogs are fed a limited amount of 
this frozen meat. 

About the villages the dogs are fed according to the amount of sledg- 
ing they are required to do. If they are kept busy they are fed fre- 
quently, every second or third day, usually walrus meat or seal meat; 
if thev are idle they are fed less frequently and, if the blubber supply 
he abundant, they are given considerable blubber. In summer when 
the dogs are not used at all they are fed but little and at infrequent 
intervals. 

The dogs sleep in the open, cuddled in a round ball with their big 
bushy tails covering their noses and ears. Except when exhausted or 
starving they easily keep warm. If the snow be drifting they rise ocea- 
sionally and shake themselves to keep it from melting in their fur. 
With dogs as with men, in the Arctic the secret of keeping warm lies 
in keeping well fed, and dry. 

A serious trouble often arises when sledging on the salt water ice, 
which is usually somewhat damp. The snow balls up between the toes of 
the dogs, and if not removed, soon spreads the toes apart so wide that 
the skin rends. Then the dogs suffer such sharp pain that they are 
unable to travel. When a dog’s feet are thus injured the Eskimo pro- 
tect them with small] sealskin boots, taking care not to tie them so tight 
as to impede the circulation. If the dogs are permitted to stop occasion- 
ally they bite the snow out before trouble begins. 

SiepGinc.—wWith the formation of safe, substantial ice along the 
coast, usually in October or early November, sledge travel is general 
elong the whole coast, and there is much visiting and traveling from one 


village to the others and return. Throughout the winter this traveling 


continues. If the sea ice breaks out, the sledges travel along the ice 
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foot ; if parts of the icefoot become impassable as well, the sledges mount 
some accessible glacier and sledge across the ice cap to their destination. 
In very few instances do they sledge over land, and only for short dis- 
tances, generally to get to the ice cap or to reach the sea from the ice cap. 
Sledging over land quickly wears the runners thin and rough. After 
the sea ice has melted away in the summer, and some of the glaciers have 
become impassable because of running water or melting snow, the ice- 
foot may remain the only possible highway along the coast for weeks. 

The spring moving from one village to another generally takes place 
just after the walrus hunting from the ice has drawn to a close. Then 
those families that have decided to set up their lares and penates in a 
new village, load all their possessions upon their sledge, hitch their dogs 
to the sledge or tie them behind, and walking and riding by turns make 
their journey from the old home to the new. New scenes, new neigh- 
bors, new home, new food, new trails, all these repay them for the slight 
inconvenience of changing habitation, and their hearts are not in the 
least saddened by leaving the old home for the new. The first new home 
is usually the summer tupik, set up as soon as the snow bunting twitters 
from a nearby ledge. 

Settled in the new home, the family is kept close throughout the sum- 
mer, for when the ice has broken out and the sledging ended there is no 
way of visiting the neighboring villages. The men go out in the kayaks 
hunting day after day, and may occasionally meet some of the hunters 
from the adjoining village, but the women and children see no one but 
their neighbors of the same village, until the fall sledging begins again. 
The wniak or woman’s boat by which whole families can move from 
place to place throughout the summer is not made by the Polar Eskimo. 
The season for its use in Thule is too brief to justify the time and effort 
required to make it. 

Travel in Thule, then, depends upon the strong and faithful Eskimo 
dog. He is the only draft animal adapted to the land. His long, warm 
fur and tolerance of cold enable him successfully to withstand the rigors 
of months of storm and darkness and temperatures far below zero. His 
carnivorous habit enables his driver to feed him with the only food the 
country affords. His ability to undergo long periods without food fit 
him for the uncertainty of the game supply. His light weight, sure 
footing, and keen appreciation of ice conditions make him the only 
animal fitted for travel on sea ice. And his adaptability to man’s ways, 
his friendliness, and his lovalty are qualities that no other animal pos- 


sesses. Without his dogs the Polar Eskimo could not persist in Thule. 
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ConcLvsion 


As the use of timber distinguishes the Indian culture from that of the 
Eskimo, so the pastoral nomadism of the Eurasian Arctic tribes with 
their herds of reindeer distinguishes their culture from that of the 
American Arctic peoples. The Eskimo use dogs extensively and exelu- 
sively to draw their sledges; the Indians use them less extensively but 
exclusively; but the Eurasian tribes use reindeer exclusively ; except 
in eastern Siberia where they have apparently learned the use of dogs 
from the Eskimo. All Arctic peoples are characterized by a diet of ani- 
mal food, clothing of furs and skins, and travel by sledge. Their com- 
mon physical environment enforces these general characteristics, just 
as variations in the physical conditions within the Arctic determine the 
distinguishing differences in their culture. 

The distinctive adjustments of all Arctic peoples to the conditions 
of their polar environment exemplify the strict direction that physical 
conditions give to human activities. To maintain existence upon the 
polar frontier these Arctic peoples must shape their whole lives to the 
rigorous limitations that the niggardly North imposes, and submit to a 
relentless regimentation of their activities. Eternal vigilance is the 
price of safety and security in all Arctic lands. 

Where in all the wide world do people’s homes so clearly represent 
the impelling influence of the land as in Thule‘ The sealskin tent for 
summer home, the stone igloo for winter residence, the snow igloovak 
for casual occupancy are so intimately associated with the land that 
they seem a part of it. The blubber lamp that cooks the food, heats the 
liome, and through the winter night beams across the storm swept ice 
like a beacon symbolizes the warm ties of home the world over, nowhere 
stronger than in Thule. 

Nor are the food and clothing less expressive of Thule. Meat and 
blubber, blubber and meat, day in, day out, these are the suste- 
nance, the strength, the vitality of the Thule frontiersmen. The pliant 
-kins and lustrous furs that form the wardrobe are worth a prince’s 
ransom. The soft, shimmering blue fox furs that the Eskimo matron 
wears to attend her traps would charm a Southland debutante. 

Their work is their play. The excitement of the chase and the exhil- 
aration of the trail furnish the high lights of their lives. The failure of 
the hunt, the disappearance of the game try their patience but never 
bring them to despair. Even when starvation stares them stark in the 
face, they smile bravely, and await hopefully a better day. 


The stars and storms of winter, the sunshine and soft winds of sum- 


mer, set the stage for al] their activities. By sledge across the ice, by 
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CoNCLUSION 2: 


kayak over the water, they seek the vagrant game wherever its haunts. 
They stake their lives upon the shift of the wind, the stability of the 


ice; and whether they win or whether they lose, the North decides. 

Only their faithful dogs share with them the solitude and stimulation 
of the long trail, the hazardous chase. In fair weather or foul, in plenty 
or famine, in summer ease or winter stress, their dogs serve staunchly 


and devotedly, knowing no law, no life, except the driver’s needs and 
his desires. Without their dogs the Polar Eskimo could not hold their 
place on the Arctie frontier. 

The land of the Polar Eskimo is in all verity the Ultima Thule of 
human habitation. Its shores are eneased in ice and its seas are locked. 


Its winters are long, and dark, and very cold. Its flora is negligible, its 


fauna monotonous. The routes of travel and the marts of trade lie far 


away. Isolation and loneliness reign unbroken. 
Yet like true frontiersmen they love this land, these indomitable 
people of Thule. They love the ice capped plateaus with their glacier 


ribboned eliffs, the ice bound seas with their berg studded bays, the 


winter nights with their golden constellations and spectral shores, and 


the summer days with their flaming pennants of colorful clouds and 


azure skies. They delight in the hazards of the chase by sledge or 
kayak, the vicissitudes of the trail, and the fellowship of the village, 


with their common interests and common activities. They rest content 


in their simple homes of snow, or stones, or sealskins. And in the free- 


dom and independence their isolation and self-sutticiencv makes possible, 


they receive ample reward for all their hardships and hazards. 
Man’s oceupaney of Thule, far within the Arctie Cirele, almost a 


thousand miles farther north than elsewhere in the world, is dependent 


upon a chain of favorable environmental factors. The open water of 


Smith Sound, the narrow strait through which the tides race so fast that 


the water never freezes even in the coldest, calmest winters, tempers 


the rigors of the climate and creates conditions that promote a rich 


plankton development during the four months continuous sunlight of 


summer. 


Upon this rich plankton life the abundant animal and bird 


life of Thule is dependent. These animals and birds furnish the 


Iskimo all the necessaries of life, including food for the dogs, without 


which the Eskimo could not maintain himself. At best the conditions 


are marginal, and resources scant. 


To the rigor of these conditions and the paucity and monotony of the 


resources the Polar Eskimo have fully adapted themselves. Their food, 


clothing, fuel, equipment, and homes, have for centuries been derived 


from their own land; and their physical character, mental attributes, 


social and economic organization, and religion, have been moditied only 
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by their own environment, without alien influence. Their relation to 
their land is simple, direct, and native. 

But the isolation of Thule and the self-sufficiency of the Polar Eskimo 
are now at anend. The establishment of the trading station at North 
Star Bay, the mission at Kangerdluksuak, and the sovereignty of the 
Danish government, have terminated the long dominance of solely local 
conditions. Hereafter the simple and direct relation of the people to 
their land will be modified by the subtle and impelling influence of the 
white man’s wares and ideas, and their culture will lose its distinction 
and their character its primitive charm. Exterior materials, alien 
ideas, and strange blood must inevitably submerge the native culture 
and character of this unique little Eskimo society on the uttermost 
Arctic frontier. 
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GEOGRAPHIC TERMINOLOGY* 
Marius R. CAMPBELL 


INTRODUCTION 


The subject which I have chosen may appear to many of you 
to be comparatively unimportant—a subject scarcely worthy of 
the serious consideration of active workers. My reason for select- 
ing it is because of the prevalence of this feeling: the feeling that 
the real work of a scientific geographer is to gather facts, to 
classify the facts so gathered, to study the bearing of one fact 
upon another, and finally to establish their relationship to the 
surface of the earth which must, by definition and by logical reason- 
ing, be the foundation of the science of geography; leaving to the 
impulse of the moment the terminology to be employed in the 
presentation of the results of the study to other geographers 
and to the general public. I speak feelingly on this subject, because 
I, too, have labored for many years under the same misapprehen- 
sion, and only recently have awakened to the realization that the 
selection of an appropriate terminology is just as important as 
any other phase of scientific work; that the present literature of 
geography, like that of any other science, is burdened with a mass 
of terminological rubbish which is, to say the least, confusing to 
all workers, but especially so to beginners who are endeavoring 
to master the rudiments of the subject, and to laymen who are 
attempting to keep in touch with current investigations. 

I have no desire to be classed as a pessimist or as one playing 
to the galleries, but I do think that it is high time for geographers 
to realize the condition of their terminology and to take steps for 
its improvement. This in itself is no simple matter, for it involves 
an immense amount of work in familiarizing oneself with the 
terms that may be considered current as well as those which are 
obsolete; in dealing with fixed habits of thought of others, with 
personal prejudice, and with pride of some in their intellectual 
offspring; in devising methods of deciding which one of several 


* Presidential Address at the Nashville Meeting, Geo. Peabody College for 
Teachers, December 2% to 31, 1927. Published by permission of the Director of 
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usages is the best; and, finally, in convincing scientists generally 
of the value of the work. 

My awakening to the importance of this subject came as the 
result of attempting to collect all published definitions of technical 
terms that have L-en used in the rapidly-growing science of geo- 
morphology—the science of earth forms. This work is far from 
complete, but at the present time it consists of ten thousand defini- 
tions of three thousand distinct terms. When I began collecting 
these definitions, I thought that it would be comparatively easy 
to harmonize the few discordant usages that I should find and 
then recast the definitions into such forms as would fit all phases 
of the subject to which the term has been, or would be, applied. 
It soon developed, however, that this nice little program which 
I had arranged would not work and that I had completely mis- 
understood the magnitude and complexity of the task before me. 
I found that probably fifty per cent of the original terms that had 
been introduced had already become obsolete, or had been used 
only by the ones who had proposed them; that at least fifty per cent 
of the remaining terms had been used in more than one way; that 
many of the old and seemingly well established terms had been 
so distorted and debauched that they were no longer used with 
their literal significance; and, generally, that the condition of the 
terminology was so disordered and chaotic that few if any readers 
could be certain that they understood the thoughts a writer or 
speaker is trying to express. 

It seems almost incomprehensible that any man or woman 
engaged in scientific work would be satisfied with such an inade- 
quate and, in many cases, perverted medium for conveying their 
thoughts and conclusions to others. I am sure that any one of 
my readers would hesitate very decidedly before he would attempt 
to address an audience in a foreign language with which he is only 
slightly familiar, but I have no doubt that he would without 
question deliver his address in English, using scientific terms, more 
than fifty per cent of which are likely to be misunderstood by his 
audience, although that audience might be as familiar as the 
speaker himself with the terminology employed. 

You may think that I am making a mountain out of a molehill, 
but I assure you that such is not the case, and that I have plenty of 
evidence to submit in proof of what I say. Of course, in a paper 
of this kind I can give only a few examples, but these will serve 
to illustrate the points I wish to make, and will, I think, convince 
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you that the subject is not so simple and innocuous as, at first 
sight, it may appear. I shall draw my illustrations from the 
science of geomorphology, but I have no doubt that the termin- 
ology of other sciences is affected in a similar manner. 


WHAT IS SCIENTIFIC TERMINOLOGY ? 


In undertaking a study of this kind, the first question that 
arises is: What is scientific terminology and in what respects 
does it differ from common every-day terms? In writing or in 
common conversation it is desirable to have a certain amount of 
elasticity in the meaning and use of terms, because things are 
treated in a more general way than they are in science, and also 
because the facts at our command do not generally permit of the 
close analysis that is necessary in scientific statements. Science, 
on the other hand, depends for most of its value on the exactness 
of our knowledge of facts, their classification, and the determina- 
tions of the relation of one fact to another; consequently, the 
terms which in our thinking, our speaking, and our writing repre- 
sent these facts, must have very definite meanings, and they must 
not be loosely employed, or they will lose the distinctiveness that 
gives them their value as scientific terms. 

Scientific terms may be regarded as the handles of our mental 
concepts, and they are valuable only as we can use them to advan- 
tage and pass them on to other workers for their information and 
use. If these handles are appropriate and fit the concept perfectly, 
we can pass them on clearly and forcefully, and others will have 
no difficulty in using them in a similar manner; but if the handles 
do not fit the concepts—if one handle is applied indiscriminately 
to more than one concept, or if two or more handles are applied 
to the same concept—confusion is inevitable. When such confu- 
sion of terms prevails, readers or hearers will find it difficult to 
understand clearly what an author is trying to set before them; 
and workers, in the same branch of science, may not be able to 
correctly interpret the statements of one another. The object 
of this paper is to call your attention to the present chaotic 
condition of scientific terminology, to point out some of the prin- 
ciples that should govern its application, and to urge upon you 
the necessity of giving to the terms you employ just as much 
thought aad consideration as you give to the details ef scientific 
work and the assembling of your results. 
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The defects in our scientific terminology are so various that 
it is difficult to arrange them in well-marked groups, but as a 
matter of convenience I shall divide them in a few major sub- 
divisions. 


USE OF DUPLICATE TERMS 


One of the most objectionable features of our present scientific 
terminology is the number of duplicate, or nearly duplicate, terms. 
Some may question this statement on the ground that literary 
style and facility of expression would be greatly hampered if one 
were confined to a single term to express a given idea. The writer 
makes no pretense of being a judge of literary style, but he is 
thoroughly satisfied that the use of duplicate terms does not add 
to the clarity of scientific or even semi-scientific expression, and 
he is willing to go even further and make the unqualified declaration 
that duplicate terms are a decided detriment to such modes of 
expression. When duplicate terms are used they confuse both 
the scientific public and the layman, for the scientific reader who 
finds such terms in a published report immediately wonders whether 
the author means to use them as synonyms or whether he intends 
to convey by their use slightly different meanings. The layman, 
on the contrary, will probably take it for granted that the two 
terms are used to convey different concepts, and consequently he 
is completely misled as to the meaning that the author intends 
to convey. 

The bad effects of duplication of scientific terms can be better 
understood by a few examples. Thus the authors of a textbook, 
in describing the system of cracks produced by the drying of mud, 
state that the cracks are “‘sun cracks’ or “mud cracks.” The 
authors doubtless intended to convey the idea that the two terms 
are in common use, that they are exact synonyms, and that one 
term is as good as another for this particular feature. Let us 
see if this is correct, and if they are justified in using the terms 
as synonyms. The ideal name of such a feature as these cracks 
should include three elements: mud, to indicate the kind of 
material; drying, to indicate the process; and crack, to show the 
result. Manifestly, it is almost impossible to coin a new term 
or arrange a suitable combination of words which will include 
all of these elements; but it is generally possible to select two 
which will express the most essential characteristics. In this case, 
mud and crack are the two that are of the most importance, hence 
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the logical name is “mud crack.”” The authors evidently regarded 
the term “sun crack’’ as equally applicable. The term ‘sun crack”’ 
gives no intimation of the material with which we are dealing. 
What does the sun crack? If its rays are concentrated by a lens 
it may crack many things besides mud. Of course the ordinary 
rays of the sun will tend to dry mud and this drying will generally 
result in cracks; but is the sun essential? No. Mud will dry and 
cracks will be produced when there is no sunshine. Therefore, the 
sun is not necessarily a factor inthe case. If that is true, the term 
“sun crack” is not appropriate and should be discarded. 

The curse of duplicate terms is well illustrated by the names 
that have been applied to walls of boulders built by expanding ice 
on the shores of many of the small lakes in the northern part of 
this country. These names are as follows: “lake rampart,” “‘ice 
rampart,” “‘walled lake,” “shore wall,” ‘‘shore boulder train,”’ and 
“ice-push ridge.” Surely six names are enough for a simple fea- 
ture like this and science would be better off if five of them had 
never been applied. 

The terms “shore wall” and “shore boulder chain” are objec- 
tionable because they carry the inference that the thing referred 
to is a feature characteristic of shores in general, and hence is 
to be found on the sea shore as well as on the shores of bays and 
lakes. As the feature has been found only on the shores of small 
lakes in high latitudes, it is needless to remark that these terms 
are not appropriate. Similarly, the term “ice rampart” is objec- 
tionable because the rampart is not made of ice as the term implies. 
This, then, should be discarded. This leaves the three terms 
“lake rampart,” ‘‘walled lake,” and ‘“‘ice-push ridge’’ to be con- 
sidered. Each of these three terms is fairly appropriate and it is 
difficult to decide which is the best, but here another factor in 
the selection of terms—the question of priority—comes into play, 
and in this case it decides the question. As the term “lake 
rampart”’ was the first one proposed and as it is fairly appropriate 
for the feature under consideration, it should be the one to be 
adopted and all of the others should be relegated to oblivion. 

The list of duplicate terms is too long to be considered in 
detail, but some idea of the complexity of the usage is afforded 
by the following: “lateral,” “parasitic,” and ‘‘adventive” applied 
to small craters opened on the flanks of great volcanic cones; 
“boulders of decomposition,” “boulder of weathering,” and 
“boulders of disintegration” for blocks of rock that have been 
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rounded by weathering; “alluvial cone,” “alluvial fan,” “cone of 
dejection,” “hemi-cone,” and “cone of detritus” for a heap of 
detrital material brought down by a stream and dumped at the 
point where it emerges from an upland onto a lowland; “‘crescentic 
lake,” “horse-shoe lake,” ‘‘ox-bow lake,” “loop lake,” and ‘“mort- 
lake” for the stagnant water occupying a cut-off meander of a 
river; “erosion” and ‘“‘denudation” for the processes which operate 
to reduce the surface of the land and to remove the material 
produced; “trellis drainage,” “‘lattice drainage,” “grapevine drain- 
age,” and “espalier drainage” for the particular form developed 
by drainage lines in a region composed of alternating hard and soft 
rocks which are highly tilted or folded; ‘‘headwater erosion,” 
“headward erosion,” “head-stream erosion,” and ‘head erosion” 
for the headwater extension of the valleys of a major stream and 
its tributaries; “rock stream,” “stone river,’ ‘‘rock glacier,’ and 
“talus glacier” for masses of broken rock that have flowed down 
a slope in much the same manner as a stream or glacier flows; and 
“shadow weathering” and “insolation” for the effect of sunlight 
on the weathering of rocks. 

This list could be extended almost indefinitely, but I think a 
sufficient number of examples have been given to assure you 
that duplication of terms is no imaginary danger, but a real menace 
to the future growth of science. 


SIMPLICITY OF CONCEPT AND OF TERM 


Success in the introduction of new terms depends upon the 
simplicity of concept and simplicity of the term proposed. The 
ready acceptance of the term ‘“‘monadnock”’ is doubtless due in 
large measure to the simplicity of the mental concept for which 
the word stands. Every one can easily grasp the idea of a residual 
mountain mass left standing on a peneplain, because of some 
difference in the resistance of the rock, or to the fortuitous arrange- 
ment of the streams draining the region. This concept is extremely 
simple and easy to grasp and, what is more important, easily 
remembered. The result of this favorable combination is that 
the term is in use wherever the English language is spoken. Much 
of the success of modern geomorphology is due to Professor 
Davis’s happy idea of comparing the development of a stream— 
through youth, maturity, and old age—to that of a human being. 
It is so striking, so natural, and so easily remembered that even 
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the beginner can see the similarity, and without conscious effort 
carry it constantly in his mind. 

On the other hand, the terms “morvan’”’ and ‘‘mendip” which 
were proposed for extremely complex and involved mental concepts 
have not been accepted or used by any one except the one who 
proposed them, and it is doubtful if they ever will come into com- 
mon use. The definition of the term morvan is as follows: 

A term used to name a region of composite structure, consisting of an 
older undermass, usually made up of deformed crystalline rocks that had been 
long ago worn down to small relief and that was then depressed, submerged, 
and buried beneath a heavy overmass of stratified deposits, the composite 
mass then being uplifted and tilted, the tilted mass being truncated across its 


double structure by renewed erosion, and in its worn-down conditions rather 
unevenly uplifted into a new cycle of destructive evolution. 


Only the expert who is deeply immersed in the study of kindred 
problems could be expected to keep the meaning of such a term 
in his mind; and a term that can not be remembered without special 
effort is of little value. 

A somewhat similar effect is attained when the term as well 
as the concept is long and complicated. The most striking example 
that I now recall is one in which a number of terms were strung 
together—German fashion—each one descriptive of some phase 
of the subject under consideration. The term in question is 
“normal, lateral, hanging mature valley.” The objectionable 
character of the term was recognized by the author, who apolo- 
gized for it, but it would have been better if he had wielded the 
blue pencil on the manuscript before publication, because the term 
has not been used by others and it probably will have been for- 
gotten by the time some other worker comes face to face with a 
similar feature. 


TERMS SHOULD CONNOTE FORM OR PROCESS 


This rule has been frequently violated and the result is a great 
number of inappropriate terms. The following illustrate the 
failure of an author to devise a term which would meet these 
requirements. This author introduced the terms ‘“mesa-terrace,” 
“headland-mesa,” and “‘island-mesa.”’ The term “‘mesa-terrace” 
was applied to a sloping surface lying between a steep slope leading 
up to a well-know mesa and the floodplain of a nearby stream. In 
the first place, the term is defective in that it applies the term 
“terrace” which means a flat, approximately horizontal surface, 
to a slope; in the second place it links the terms ‘“‘mesa’’ and 
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“terrace” which, as a matter of fact, have no connection. If the 
terrace were traced up the stream it would be found to have a 
position in front of a mountain and if followed in the opposite 
direction, to have a similar relation to a rolling upland. Why, 
then, should it be called a “mesa-terrace?” If it is called a 
‘“‘mesa-terrace” where it is adjacent to a mesa, it should logically 
be called a “‘mountain-terrace,” where it is adjacent to a mountain, 
and a “plain-terrace’’ where it is adjacent to a plain. Such a 
terminology is absurd; and it is very evident that the name was 
applied without any thought as to the possible difficulties that 
might be encountered when the terrace was followed into other 
surroundings. 

The same author also introduced the term “headland-mesa” 
for a part of a general plateau that projects into the meander 
loops of a large river, and also the term “island-mesa”’ for one 
of these “‘headland-mesas” that had been cut off from the main 
plateau by the river, so that it stands as an isolated mass. Can any 
name be more inappropriate than “headland” and “island” when ; 
applied to features in the Great Plains? Here again it is obvious 4 
that the author gave no thought to the mental reaction of his d 
readers nor to the confusion that would inevitably result in geo- a 
graphic literature if these terms became current. To him they Cy 
seemed very appropriate as, in imagination, the features to which 
they were applied stood out in the great expanse of plain, much as ; 
headlands and islands do when they are viewed from the sea, 4 
but that is not a valid reason for their use. 

Another case that might be cited is the introduction of the 
term “glacial pothole.” The combination of these terms implies 
that glacial ice was directly involved in the scouring action that 
produced the pothole, whereas the definition states clearly that 
the pothole was produced by a stream of water falling through 
a moulin or deep well in the glacier. The relationship that should 
have been expressed by the name is that the pothole was formed 
under the ice, and this could readily have been done if it had been 
called a “‘sub-glacier” pothole. ‘ 










auiceads 






















aie eee NRE Sy LAA AG Cua ae Sk 











TERMS WHICH IMPLY RELATIONSHIP BUT DO NOT EXPRESS THAT 
RELATIONSHIP 






This is a very important principle, as it affects a large percentage 
of the scientific terms now in use. Thus the term “intermediate 
moraine” implies that the moraine in question is intermediate 
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in space or time between two other things, but what are the other 
things? There is nothing in the term itself to give a clue, and 
therefore the term is practically worthless. Another writer uses 
the term “intermediate plain.” This term “intermediate plain” 
suggests that the plain which the writer is describing is probably 
intermediate in position between two other plains, but such is not 
the case. He makes no reference to any other plain, but simply 
means that the plain is intermediate in position between “the sum- 
mits of the highest elevations and the bottoms of the deepest 
valleys.” 

A similar objection can be made to the use of the term “mar- 
ginal.” This term doubtless expressed just what its author wanted, 
but who else would have the information necessary to give it a 
correct interpretation? 

The terms “‘inface,” “inner lowland,” and ‘‘outlooking slope,” 
as applied to cuestas or unsymmetrical ridges, are founded upon 
the assumption that cuestas occur nowhere except on coastal 
plains and consequently the terms “‘in,”’ “‘inner,’”’ and “‘outlooking” 
have definite meanings; but there are many cuestas in this country 
that, as far as we can now determine, have never been connected 
in any way with a coastal plain and hence the terms quoted above 
are meaningless. The list of such terms might be greatly ex- 
panded, but I have given enough to show you how misleading they 
are and hence useless from a scientific point of view. 


IN NAMING A FEATURE, RELATED FEATURES SHOULD BE 
CONSIDERED 


One of the most serious errors that has been made in the 
introduction of new scientific terms is the failure of an author to 
consider all phases of his subject and thus to be sure that the term 
he proposes will fit into a general scheme of expansion, when the 
subject is studied in its broader relations or in its more minute 
details and ramifications. Of course we all recognize that it is 
impossible to anticipate fully the development of science in the 
years to come and also the impossibility of devising an elastic 
terminology which shall fit each new development; but the scientist 
of to-day should endeavor, as far as is humanly possible, to provide 
for the needs of the future by the use of terms that can, if neces- 
sary, be expanded to fit new mental concepts. 

Some years ago an eminent geomorphologist noted that a par- 
ticular river had a habit of swinging from side to side on its broad 
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floodplain, and that in places it undercut the bluffs which outlined 
the immediate valley. The caving that resulted from this under- 
cutting left on the face of the bluff a scar which was visible for 
many miles. As he was of Scottish descent, the author called it 
a “scaur,’’ which, when it was turned into English and spelled 
“scar,” seemed quite appropriate. Later the term “meander’”’ 
was attached to it by another writer and it was transformed into 
“meander scar.” This appeared to be a very desirable modifica- 
tion, but evidently no one connected with the introduction or the 
modification of the term had given any thought to the possibility 
of a river leaving other kinds of scars to mark its former courses. 
All one needs to do to satisfy himself on this point is to study 
carefully a contour map of the floodplain of some large river and 
he will see at once that this floodplain is covered with crescentic 
marks which indicate the former positions of river meanders. 
These scars take the form of ox-bow lakes, crescentic bodies of 
stagnant water or swamps, and finally small undulations on the 
surface of the floodplain. Are not these just as truly “meander 
scars” as the ones first described? They certainly are in fact, but 
not according to the definition given above. The difficulty in 
applying names to these two sets of features may be settled in one 
of two ways: either by restricting the term “‘meander scar” to 
the upland feature, as it has been applied, and then coining a new 
term for the old channels and other scars on the floodplain; or to 
raise the term “meander scar” to genus rank and by means of 
adjectives indicate the species which compose this genus. If the 
first plan is adopted we shall have two wholly independent terms 
for closely related features—a condition which would give rise 
to confusion and misunderstanding—but if the second plan is 
approved we shall have a consistent terminology which would show 
relationship and also completely differentiate the two classes of 
features in question. Following the second plan the speaker has 
suggested the term “upland meander scar”’ for the feature origin- 
ally described and “floodplain meander scar’’ for the other one. 
Another example is that of the term “superimposed stream.”’ 
Powell, in 1875, was the first to recognize that in places streams 
flowing on horizontal beds of rock might deepen their channels 
by stripping away the horizontal beds and then come upon un- 
conformable rocks of complicated structure. Under such condi- 
tions the stream—or the valley, as Powell put it—would be suver- 
imposed or let down upon a discordant rock structure. To such 
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a feature he applied the name “superimposed valley” but now it 
is generally recognized that, strictly speaking, the stream rather 
than the valley has been let down from above and consequently 
the term that is in common use is “superimposed stream” or, to 
simplify matters, “‘superposed stream.” The question that natur- 
ally arises when any student is brought face to face with the 
application of this term is: May there not be other forms of 
superimposition than that described by Powell? G. K. Gilbert 
in his paper on the Henry Mountains of Utah, published in 1877, 
recognized three conditions by which streams may be superim- 
posed: namely, (1) superimposition from an unconformable 
cover (Powell’s use), (2) superimposition from a_ surface 
formed of sediment on a floodplain, and (3) superimposition from 
a relatively smooth surface produced by planation. Recently it 
has been found desirable to change the third so as to read super- 
imposition from a peneplain, as a peneplain includes all areas of 
planation and, when far advanced in its development, would be an 
ideal surface from which superimposition could be affected. The 
term ‘superimposed stream,” therefore, becomes the name of a 
genus which is composed of at least three distinct species. 


VALUE OF GREEK AND LATIN ROOTS 


Greek and Latin words are the foundation of much of our 
scientific terminology and their value can not be questioned, but 
into their application has crept many abuses which sorely stand 
in need of correction. We all recognize that the chief object to 
be gained by the use of these words is the definite implication they 
carry as to some quality, quantity, form, or action that is character- 
istic of the object or process to which they are applied. If this is 
true, any misapplication of the term or change in the concept to 
which it is applied will completely nullify its value, and not only 
nullify its value but make it misleading and thus a positive source 
of error. The following scientific terms will illustrate my point. 

The term “denudation” is derived from a Latin word which 
means to lay bare or expose. Previous to about 1811 this term 
had been employed by English writers in its literal sense, particu- 
larly in describing the laying bare of the land by the cutting of the 
forest. The geologists of that time were using the term ‘“‘degrada- 
tion” —seemingly their only term—to express the wearing away 
of the rocks at the surface and the lowering of the land. ‘‘Degrada- 
tion,” while partially correct, did not apply to the principal 
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concept, which is the loosening and removal of material, and some 
one conceived the idea that the word “denudation” would be 
appropriate for this action, although its principal meaning is to 
lay bare. The first definition of the term when used in this sense 
is as follows: ‘‘Denudation, or local stripping off, of patches of 
strata.” 

This term does not appear in the first edition of Lyell’s text- 
book published in 1822, but in the revised edition of 1833 he 
substituted the term ‘“‘denudation” for “degradation” and from 
that time until the present it has been used generally by English 
scientists. Did the introduction of this term into geologic litera- 
ture tend to clarify and help the situation? Not at all, for the 
term “denudation” as applied to the general process of the 
weathering of rocks and the removal of the products of weathering 
is just as much if not more inappropriate than “degradation,” 
because the term “‘degradation”’ is only partially incorrect, whereas 
the term ‘“‘denudation”’ is not only incorrect, but misleading. Thus 
the statement ‘““The Trenton limestone was denuded” means liter- 
ally that some rock overlying this limestone has been removed, 
leaving the Trenton limestone at the surface, but probably no 
one has ever used the term in that sense. 

For a long time English textbooks defined the term literally, 
but few, if any, scientific workers used it in that way. Finally, this 
pretense was abandoned and textbook-makers frankly stated that 
it was used in another sense. The most vigorous protest against 
the disregard of the literal meaning of the term was voiced in 
1884 by Jukes-Browne in his “Handbook of Physical Geology,” 
as follows: 

The term denudation is usually applied to the destructive effects of these 
agents (weathering and transportation), and it is used in all geological 
manuals to signify the removal of material from the surface of the land. 
The author has long felt dissatisfied with the use of the term denudation, 
because it is an absolute perversion of its proper and original meaning. To 
denude is to uncover or lay bare a surface, and though such denudation 
necessarily involves the removal of matter, it is not this matter, but the 
underlying surface which is denuded; consequently, it is incorrect to speak 
of denudation in the sense of wearing away and removing material without 
reference to the uncovering of any particular stratum. 

Can you imagine a more scathing arraignment of the practice 
of using a term in a sense entirely discordant with its etymological 
significance? But English writers are still using it just the same 
and it is current in most of the English colonies throughout the 


world. 
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Fortunately, in this country we are not so wedded to old usages 
and customs as they are in England, and it has been easy to break 
away from the use of ‘‘denudation.” To G. K. Gilbert we owe a 
great debt of gratitude for freeing us from the burden of using 
this word and then explaining that we do not really mean denuda- 
tion at all but something else. In Gilbert’s paper on the Henry 
Mountains he ignored the word “denudation” and used “‘erosion”’ 
in its stead, setting a practice that has been followed generally in 
this country. 

The word “‘topography” is one that is being grossly misused. 
The root of the term is the Greek word “topos,”’ meaning place. 
Literally then any map representing places is a topographic map, 
but this does not agree with modern usage. At present I believe 
at least 90 per cent of the persons using the term apply it solely 
to a map which shows the surface features, or, in other words, 
features of relief; hence a topographic map in common parlance 
is one which shows by contours, by hachures, or by shading the 
forms of the land. 

The term “physiography” also has been grossly misused in this 
country. T. H. Huxley, about 1880, introduced the term into 
geographic terminology as follows: 

I undertook, therefore, to deliver twelve lectures, not on any particular 

branch of natural knowledge, but on natural phenomena in general; and I 


borrowed the title ‘“ Physiography,” which already had been long applied, in 
a different sense, to a department of mineralogy, for my subject. 


Huxley’s use of the term was strictly in accord with its literal 
meaning and it generally has been so used in England ever since. 
In America the study of land forms was generally spoken of as 
“physical geography,” but as this study is only a part of physical 
geography the writers on this subject felt a great need for a name 
for their special line of investigation. In 1893 the Committee 
of Ten decided that “‘physiography” should include all of physical 
geography but stressed the point that mode of origin should be 
the most important part of the description. Soon after this date 
the term physiography came gradually into use as treating only 
of the character and origin of land forms, and this usage is being 
largely followed at the present time. 

By adopting this term in the United States after it was well 
established in England in a different sense and in a sense that 
agrees with the etymology of the term, we were guilty of a gross 
misuse of terms, and now we should do all in our power to make 
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amends. We should at once abandon the term “physiography”’ 
as applied solely to the description and origin of land forms, and 
we should use it, if we use it at all, in the sense in which it was 
used by Huxley. This would leave what is frequently referred 
to as “modern physiography” without a name. Fortunately this 
is not strictly true, for the term geomorphology—the science of 
earth forms—is already used by several of our leading scientists, 
and this usage is in accord with the best practice in Germany 
and France. 

The word “Geography” has suffered in much the same manner, 
as it has been applied to all sorts of studies, whether they con- 
cerned the earth or not. Geography is doubtless a very old term, 
and as originally used consisted entirely of a description of 
countries visited by adventurous travelers. Science, as we have 
seen previously, must go beyond mere descriptions—facts must 
be studied with relation to other facts and their relationship 
determined. As the “Ge’’ indicates, the primary and fundamental 
part of this study or description must be the earth, and other 
things must be treated with reference to their relation to the earth. 

The first of the real earth sciences came into existence about 
1778, and it was called “geology,” which means merely the science 
of the earth or of things that pertain to the earth. By general 
agreement this science has come to be regarded as pertaining alone 
to the rocky material composing the earth, and deals with the 
surface features only as being the result of geologic processes 
acting today. The field of geology appears to be so clearly defined 
and this definition so generally accepted that probably it had best 
be regarded as fixed beyond question, but purely as a matter 
of terminology, there is no good reason why the science of geology 
should not include everything that pertains to the surface of the 
earth, to its human inhabitants, and to the plants and animals that 
exist upon its surface. 

With the term “geology” ruled out, geography must be re- 
garded as a science, and as pertaining to the surface of the earth 
and to all things that are directly related to that surface. Defined 
in this manner, the science of geography is indeed of wide scope 
and of great diversity in the facts to be studied, classified, and 
correlated. How shall these various and, at times seemingly un- 
related, facts be treated: Shall they be regarded as constituting 
one great science, or shall they be separated and divided into 
semi-independent sciences? It is manifest, I think, that they may 
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be treated in either manner, depending upon the results to be 
accomplished, and the point of view of the public to which they 
are presented. 

As long as man’s knowledge of the earth’s surface was confined 
to general facts regarding the distribution of land and water and 
of plants and animals, it was more convenient and satisfactory 
to consider it as a single subject, but as his knowledge increased 
beyond this simple concept and as questions began to arise about 
the meaning of the surface features of the earth, about the reason 
for the observed distribution of animal and vegetable life, and 
about the effect of surface features on the distribution of rainfall, 
then it became more and more important to recognize that these 
facts, to be studied to the best advantage, should be divided into 
groups which are separate and distinct, but have a common base 
and origin in the surface of the earth. 

Much of the inharmony that has manifested itself in this society 
is due to the desire on the part of some individuals to make it 
appear that their particular branch of the subject is the only one 
that deserves the distinction of being called “geography.” In 
making this attempt they found it necessary at various times to 
redefine the term “geography” until it has almost lost its literal 
significance. The writer maintains that this is an unwarranted 
innovation and one that, if adhered to, will make the term as 
meaningless as it would be if it were called the ‘“X” science. Such 
action, if continued, will lead to the disruption of the Association. 
Those who advocate it lack common vision and see only that 
which is immediately before them, neglecting completely the much 
broader field of the true ‘“‘geographer’’ and thereby missing a great 
opportunity to fortify themselves by cooperation with workers in 
closely related fields. Let us for a moment stop and analyze the 
situation to see if there is not some procedure that may be accept- 
able to all and injurious to no one. 


As all life processes and all activities with which we are 
acquainted have for their basis the earth upon which we live and 
as the science which deals with the surface of the earth is ‘‘geo- 
graphy,” let us all consider ourselves “geographers” in the best 
and broadest sense of the word. The ethnologist is a geo- 
grapher because he is interested in the distribution of the races 
of men; the biologist, because he is interested in the modifications 
of living forms due to their environment; the ecologist, because 
he is vitally concerned with the distribution of plants upon the 
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face of the earth; the meteorologist, because the condition of the 
atmosphere depends largely upon the character and configuration 
of the earth below; the economist, because most of his problems 
have to do with supplies derived from mother earth or with their 
transportation from one region to another; and the geomorpholo- 
gist, because he regards it as his special province to unravel the 
life history of all the features which make up the surface of the 
earth. This list of sciences based largely upon geography might 
be considerably expanded and doubtless in the future, as man’s 
knowledge increases, other sciences of a similar character will be 
recognized, but, though separate in name, they will always have 
a common tie binding them together into one symmetrical whole, 
and this tie is the element of geography. Let us recognize this 
fact and shape our course accordingly. 





ott ade AaB 


i 2 
: hee ak 
SR, acu GRA EEAS 


bert a 








NEW DATA ON WEATHER MAPS 
ALEXANDER MCADIE 


In a study of an unusually severe winter in Northwestern 
Europe, that of 1879-80, M. Léon Teisserenc de Bort proposed 
the terms Centers of Action. (See his Memoirs Etude sur I’hiver 
de 1879-80, Ann. du Bur. Cent. Météor. de France, IV, 1881). 
He called them grand centers of action, best translated by our 
word large, and described them as extensive slow moving abnormal 
pressure areas. These, we now clearly recognize as dominating 
weather, since they apparently control the paths and intensities 
of smaller highs and lows. In 1917, the writer introduced the 
terms hyperbar and infrabar, and altho there has been some 
objection on etymological grounds the terms have come into use. 

It occurs to the writer that our daily weather maps give no hint 
of existence of these controls; and that therefore it would be a 
gain to those using the map if either on the map itself or on a 
small inset, the position and intensity of the more prominent hyper- 
bars and infrabars were given; for example, the Azores and 
Hawaiian for the former and the Icelandic and Aleutian for the 
latter. And this brings us face to face with the question of the 
reliability of surface isobars, pressures reduced to sea-level and 
freezing temperature, as truly representing the conditions. In a 
recent paper, Sir Napier Shaw (Centers of Action in the Atmos- 
phere; Koppen-Heft der Annalen der Hydrographie, usw., 1926) 
suggests that in seeking for centers of action we should have 
regard to the normal excess of sea temperature above air tempera- 
ture rather than the salient features, high or low, of the normal 
distribution of pressure. He finds it difficult to regard a hyperbar 
as a center of action. Since higher pressure means increased mass 
per unit area, one can only regard a permanent or stagnant high 
as a ‘dumping ground”’ for air which has been removed from some 
real center of action, or infrabar. In other words, the low bar 
areas of more or less energetic convection, are pumps for the 
transfer of air into the high bar areas, which in turn are dis- 
tributing reservoirs. A similar mechanism exists in the small scale 
circulations, the individual lows and highs, a deep low being nearly 
always followed by a marked high. 
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It is now clearly understood by European forecasters that the 
memorable drought of 1921 in Northern Europe, was due to the 
persistence of a high bar. Brooks and Glasspoole (Quart. Journ. 
of Roy. Met. Soc., April, 1922, p. 156) give Charts of Pressure 
Deviation. The isanomally of 2.5 kilobars stretched from Nova 
Scotia across the Atlantic to the British Isles. (At Valencia it 
was nearly 5 kbs.) The Icelandic low bar was displaced to 
western Greenland. (This would have delighted Teissernc de 
Bort.) The Azores hi-bar (we propose for convenience to abbre- 
viate) did not therefore receive the usual increment, due to access 
of mass, and we are not surprised to find it considerably weakened. 
Any marked swing of the Icelandic lo-bar to the east is accom- 
panied by rainy weather while on the other hand a movement 
west is the cause of droughts, the prevailing winds being now from 
the continent and dry. It is well known that for Great Britain, 
rain frequency and intensity are primarily due to the condensation 
of the vapor load of southwest winds. Shift in direction or varia- 
tion in intensity must be foreseen by the forecaster and rightly 
interpreted. 

The authors mentioned above (Glasspoole and Brooks) have 
further differentiated rainfalls into orographic (mainly) and 
cyclonic in connection with pressure differences, variation in wind 
velocity and the amount of ice near Iceland. 

Whether we accept in full this control of the seasonal 
rainfall by displacement of pressure areas, it does seem that 
storm tracks over the Atlantic are determined by the position 
and intensity of infrabars and hyperbars. Present weather 
maps in all countries stress pressure readings. The highs and 
lows are charted on the basis of sea-level isobars. Would it 
not be better to place more emphasis on the gradient wind, 
as it will not do to place too much reliance upon individual 
surface directions. Not infrequently the surface wind varies one 
hundred degrees from the direction of flow at a height of 500 
meters. Likewise surface velocities do not always indicate the 
true air speed. The present system of isotherm drawing is cal- 
culated to mislead rather than help in forecasting. Some years 
ago we suggested the publishing of a time scale at the top of the 
map; and the suggestion was adopted by our Weather Bureau. 
We have made the same suggestion to the Australian Weather 
Service. It is plain that where continental and oceanic areas 
are involved, some indication of the time interval should be 
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printed. When we come to the making of a world map, we will 
hardly draw isotherms connecting midnight with noon tempera- 
tures; yet on a smaller scale this is what we do at present. Some 
method of reducing temperature to the same hour and a common 
base, is much needed. And the same is true for humidity and 
cloudiness. At present we link up the seven o'clock clouds of 
evening on the Atlantic with the early afternoon clear skies of 
the Pacific. 

In a previous paper (Annals Ass. Am. Geog. Vol. XV, No. 3, 
September, 1925) we made the radical suggestion that isobars 
and isotherms as now charted might well be subordinated to 
isovents, meaning thereby equal gradient winds both in direction 
and velocity. 

These can be obtained readily by nephoscopes and ventilated 
psychrometers, using the clouds at 1000 meters elevation. Some 
day we may be able to use tephigram areas as suggested by Shaw, 
to indicate available energy. With a given mass of ascending air, 
knowledge of the lapse rate and the vapor content, we might in 
the case of thunderstorms, as shown by J. S. Dines (Nature, 
June 12, 1926), detect the presence of marked instability of the 
atmosphere. This is essentially what the forecaster most desires 
to know. 





TITLES AND ABSTRACTS OF PAPERS 
NASHVILLE MEETING, DECEMBER 28 To 31, 1927. 


EsTHER S. ANDERSON (Introduced). 
The Production of Alfalfa in Nebraska as Related to Geo- 


graphic Environment. 

Nebraska ranked first in the United States in the acreage of 
alfalfa and was exceeded only by California in production during 
the period, 1920-1926. The alfalfa area in Nebraska has in- 
creased from 548,000 acres in 1908 to 1,283,000 acres in 1927. 
Although there was an average of only two per cent of the entire 
state devoted to alfalfa, the annual value of the crop was $35,- 
677,000. It ranked third in value of the leading crops in Nebraska 
being surpassed only by corn at $131,145,000 and wheat at $62,- 
632,000. 

The paper discussed the climatic and soil habitat, effects of 
climatic variations, harvesting methods, marketing, and monetary 
returns. 


BessigE ASHTON (Introduced). 


The Apple Industry of Calhoun County, Illinois. 

Calhoun County, Illinois, is the leading apple producing county 
in the state. While the older apple regions have declined in 
importance, this county has increased in production and in number 
of trees, until it now accounts for nearly one-half the commercial 
apple crop of the state. 

The rough topography makes general cultivation unprofitable 
over much of the area, but favors apple growing by giving free 
air and soil drainage. Greater returns from apples can be obtained 
than from any other crop. Orchards occupy the ridge tops, for the 
most part. Occasional frosts and, more rarely, a cool, rainy 
spell of weather at blooming time curtail production. 

Marketing is greatly handicapped by poor roads, and lack of 
railroads necessitates moving the bulk of the crop by water. How- 
ever, recent improvements in transportation and plans for further 
improvement favor further increase in this industry. 
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Ro.tuin S. Atwoop (Introduced). 


The Localization of the Cotton Industry in Lancashire, 
England. 

During the growth of this industry the geographic elements of 
environment have become the limiting factors in its development 
and localization. In the early stages all the spinning was done 
by hand and all looms were built wherever the supply of yarn 
warranted them. At that time the supplies of water-power, coal, 
chemicals, and large amounts of lime-free water were undis- 
covered. Had their presence been known it would have had no 
direct effect on the early home industry. The convenient location 
of Chester, and later Liverpool, as ports, was insignificant during 
the early development. The raw cotton came from Cyprus and 
Smyrna, via London, and was taken on pack animals or in crude 
wagons to the various places where the industry was carried on. 
Prior to the use of machinery the humidity in all sections of 
England was suffcient for the production of yarn. As was shown 
in this paper it was the economic and social conditions rather than 
the natural environment that favored Lancashire at the time the 
cotton industry started. 

Today we find in Lancashire the greatest concentration of the 
world’s cotton industry. Within an area of 600 square miles there 
are more cotton mills than in the entire United States. Ninety 
per cent of the total spindles are in the southern part of this area. 
Over seventy per cent of all the looms are in the northern. Bleach- 
ing, dyeing, finishing, and printing plants extend in ribbon-like 
formation up the numerous valleys. During the phenomenal 
growth of the industry its adaptation to the elements of geographic 
environment has become clearly defined. At the present time, 
with its localization practically determined by the natural environ- 
ment, specialization increases under the stress of economic condi- 
tions and world competition. 

Illustrated maps and charts based on field studies. 


WALLACE W. ATwoop AND OTHERS. 
A Geographical Survey of the Greenfield, Massachusetts, 
Area. 
The sub-titles given below indicate the major divisions of the 
work that was undertaken in the Greenfield area, but consideration 


46 TITLES AND ABSTRACTS [ March 


was also given to the soils and to the native vegetation, and their 
relationships to the physiographic features. An area of about 
180 square miles was surveyed. The surface formations were 
delineated and the types of land utilization shown throughout that 
area. Special maps were prepared of three industrial centers, 
and special studies were made of the leading manufacturing plants 
in the two larger urban communities. Climatological data were 
collected at various times of the day in various parts of this region. 
The work outlined in the symposium is but the beginning of a 
geographic survey of the Connecticut Valley in Massachusetts, 
which the School of Geography anticipates carrying on during the 
succeeding three or four years at least. Many geographic and 
economic problems have been opened up, and the work promises 
to be of great interest, and possibly of real significance to those 
living in that valley. It is hoped that it will also serve as a labora- 
tory in which definite progress may be made in the development 
of methods for geographic field work. 

The symposium was divided into four parts as follows (authors 
indicated ) : 
The Physiography and Physiographic Evolution, 

Wallace W. Atwood; 

Land Utilization, W. Elmer Ekblaw; 
Industrial Studies in Greenfield and Turner Falls, 
Clarence F. Jones; 


Climatology, Charles F. Brooks. 
(See special abstract under Brooks.) 


Nessitt H. BANGs (Introduced) and CHARLES F. Brooks. 


The Flooding Rains of April in Relation to the Weather 
Map Situations. 

The rainfall of the month of April in the middle Mississippi 
Valley was extraordinary both for its intensity and its frequency. 
For a large area comprising southern Illinois, eastern Kansas, 
eastern Oklahoma, western Tennessee, Missouri, Arkansas, and 
Louisiana the rainfall averaged over twice the normal. In parts 
of this region the excess was far greater; for example, Arkansas 
had a rainfall of 12.93 in. compared with a normal of 4.88 in., 
and western Tennessee 11.35 in. compared with a normal of 4.40 
in. The frequency of precipitation was as marked as its intensity. 
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Rain fell practically every day throughout Arkansas and portions 
of the adjoining states from the first to the twenty-second of the 
month, notably heavy rains falling the first in the north, the 15th 
to 16th throughout the region, and the 20th to 21st in Arkansas. 

An analysis of the rainfall at nine stations was made according 
to the surface wind direction at the close of each 24-hour and 12- 
hour period ending at 8 a.m. The winds were grouped as north- 
easterly, southerly, or northwesterly to represent the three con- 
trasted portions of a general storm. The northeasterly winds 
occur usually north of the warm front, where warm moist air 
from a southerly direction is being forced to rise over the colder 
wedge of northeast wind. Where southerly winds blow over the 
ground showery rains may occur from overturning of the warm 
air by colder above or by lateral crowding. In the sector of the 
northwesterly winds heavy showers fall on and just back of the 
wind-shift line, or cold front, where the northwesterly wind is 
severely pressing the flank of the southerly one. Forty-three 
per cent of the rainfall came with southerly winds, 35 with north- 
easterly, and 22 with northwesterly. From April 7 to 16 the 
pressure remained consistently low over Oklahoma and Texas and 
high over the Great Lakes, thus maintaining a persistent conflict 
between southerly winds from the Gulf of Mexico and north- 
easterly winds from the region of high pressure. A striking 
feature of the 20th to 21st was the heavy rain over Arkansas 
occurring with northwest winds of slowly approaching high pres- 
sure area, Little Rock, for example, reporting 4.04 inches on the 
20th and 4.83 inches on the 21st. 

The excessive rains of April were the result of persisting or 
recurring large inflows of humid air from the tropical waters on 
south and the great cooling this air suffered in the central portion 
of the lower Mississippi Valley. Enormous quantities of air were 
forced aloft by convergence, by ascent over the mountains of 
Arkansas, and still more by ascent over the obstructing barriers 
of cold air from northeast, north and northwest. Violent ascents 
of the warm air were also common, as was indicated by the numer- 
ous thunderstorms and not a few tornadoes, where marked insta- 
bility developed between the colder, heavier air masses adjacent 
to or above the warmer. Under these circumstances came the 
top-dressing of a foot of rain that made the greatest known flood 
of the lower Mississippi. 
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RosBertT M. Brown. 
The Utilization of the Waters of the Mississippi River. 

The utilization of the waters of all rivers varies with climatic 
conditions and the density of population of the lands thru which 
they flow. 

The dominant use is based on the home; and this includes water 
for domestic purposes and the restraint of water from home lands. 
Subservient to the home demands, rivers may be used for trans- 
portation and should be developed wherever practicable as high- 
ways. Third in order is the use of rivers for power; and finally 
comes the esthetic value of streams. 

The discussion of these points and their application to the Mis- 
sissippi River was the theme of the paper. 


H. H. BENNETT. 


Some Aspects of Soil Erosion in the Mississippi Basin. 
(No Abstract.) 


W. O. BLANCHARD. 


White Coal in Italian Industry. 

In a land of limited natural resources yet with a dense population 
Italy’s surplus man power has long sought relief from the econ- 
omic pressure through emigration. In the period preceding the 
world war this hurnan stream assumed the proportions of a flood, 
averaging some 700,000 annually. The war followed by restric- 
tive legislation, particularly in the United States, served to reduce 
seriously this movement and relief has been sought in other direc- 
tions. Thus the popular demand for territorial expansion, the 
campaign for greater wheat production and the marked trend 
toward industrialization, in short all of the well known expedients 
long used by peoples when population pressure upon the food 
supply become acute, are again being used. 

The usual feature of the Italian situation lies in the attempt 
to industrialize in spite of the meagre endowment of raw material 
and the absence of coal. Italy is probably the least self sufficing 
of any of the great industrial nations of the world. Her whole 
industrial structure is being built upon the twin supports of cheap, 
efficient labor and an abundant supply of water power. 
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The advantages of Alpine as compared with Apennine Italy 
for water power development are most marked. The former 
possesses elevations sufficient to insure a heavy precipitation with 
a fairly uniform seasonal distribution, temperatures sufficiently 
low to provide extensive snow and ice fields as reservoirs, glaciated 
surfaces with large lakes to regulate the flow of the rivers and 
slopes sufficient to provide ample head for the turbines. In addi- 
tion this region already possesses the densest population and the 
major share of the industrial plants whose expansion provide the 
markets for power. In all of these particulars peninsular Italy 
and the islands appear at a disadvantage. 

As a consequence the distribution of water power shows a 
marked concentration in north Italy. By the close of 1925 that 
section possessed almost three-fourths of the power of plants 
operating or under construction. The average per capita con- 
sumption of current for all purposes in Liguria (1923) was 516 
kwh.; in Apulia and Calabria, the ‘‘heel and toe” of Italy, the 
figure was but 2. Thus peninsular Italy remains dominantly agri- 
cultural and while there is a considerable hydroelectric develop- 
ment in certain areas the plans for the utilization of the streams 
will give emphasis to their agricultural rather than industrial use 
such as is seen in the north. Rome remains the political and 
religious capital, but Milan is the industrial metropolis of the 
nation. 

The curve of Italian hydroelectric exploitation has been rising 
rapidly. In the decade following 1914 the capacity of installed 
plants was doubled and by the end of 1925 had reached 2.38 
million kw., the actual power used meantime having trebled. The 
hydroelectric power developed is roughly equivalent to about one 
half the total import of coal. 

The exploitation curve seems destined for a decided flattening 
in the near future. The limit of practical exploitation is not far 
distant and rising costs of exploitation are bound to put on the 
brakes. Within Italian territory, tariff walls may insure a market 
in spite of the necessity of importing much of the raw materials. 
It will be interesting to see with what success Italian manufactures 
built upon cheap labor and water power will compete in the 
world markets with those from the industrial regions of north- 
western Europe operating on a basis of coal and iron resources. 
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CHARLES F. Brooks AND OTHERS. 


A Logical Climatological Survey of the Greenfield Region, 
Mass. 

Surveying the climate with thermometers, in much the way a 
topographer surveys the landscapes with his instruments, is urged 
as a necessary part of geographical field work. For a temporary 
camp, where the setting up of numerous recording instruments is 
not feasible, it was found possible on many occasions to obtain 
temperature data for maps and profiles, both before sunrise and 
shortly after noon. Ten to twenty students each equipped with a 
thermometer or psychrometer cooperated by scattering radially 
from the camp at appointed times, or by working profiles from an 
auto that dropped an observer every mile or two. 

On the morning of the first killing frost, October, 1927, the 
temperatures ranged from 26 to 28° F. in valleys and low places 
to 34 to 36° on steep hill slopes 200 to 400 feet higher. Two 
successful orchards were found to have temperatures at or above 
the freezing point, while neighboring lowlands, scarcely over 100 
yards distant, were 4 to 6° colder. It was found that on 
cold mornings those valleys with considerable bodies of water in 
them were foggy and enough warmer than other lowlands to have 
a distinct frost-free advantage. The waters, slow to cool, provided 
the warmth and the vapor for the fog. 

At midday, scarcely less striking differences were found with con- 
trasted exposures. One day, even with a brisk wind, showed a 
range of temperature from 64° on a hilltop and 65° in a shady 
glen over a cascading brook to 72° on a south-facing slope. In 
calm weather still greater differences were found. One afternoon, 
the sunny side of a hill was 77° while the shady side, in a wooded 
valley, was but 60° F. Large differences in humidity accompanied 
these contrasts in temperature. 

Rainfall was found to be heavier on the flanks of the Berkshire 
Hills than on the lowlands, much to the temporary discomfort of 
the campers there. 

Besides these special observations during the period in camp, 
the several sites of cooperative stations of the U. S. Weather 
Bureau were sought out, inspected, and local temperature surveys 
made in their vicinity. This was for the purpose of “placing” 
the records with respect to the local differences in climate. All the 
available data for these Weather Bureau stations were compiled, 
and monthly averages were obtained. The temporary home sta- 
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tion at camp was compared as to temperature and rainfall daily 
with the observations made at the established stations. From 
these it was possible to work out differences suggestive of the 
probable relations betwen the climate at the camp site and at the 
ether places. 


RALPH H. Brown (INTRODUCED). 


A Study of the Monte Vista Region, Colorado. 


Monte Vista is the trade center for a remote region of surplus 
agricultural production stretching for twenty miles in ali directions 
across an irrigated portion of the extensive alluvial fan of the Rio 
Grande del Norte in the San Luis Valley of Colorado. Monte 
Vista and this tributary region have been welded into an economic 
unit. This is emphasized by the geonomic map of the town. 
This map shows a limited manufactural area in which the types 
of manufacturing are a response to the agricultural industry of 
the region, a large commercial area in which potato warehouses 
and the offices of stock traders are prominent, and an imperceptible 
merging of urban and rural life. Its remoteness and lack of re- 
sources other than soil and water have rendered imperative a high 
specialization of economic organization in the Monte Vista region. 
Varieties of land utilization are closely related to five environ- 
mental complexes as is shown by the chorographic maps. These 
types of environment within the immediate region are further 
influenced by their proximity to the Conejos Mountains. 

The following matters of geographic significance were discussed 
during the foregoing regional survey: the relation of man’s activ- 
ities, especially types of irrigation, to the varying depth of ground 
water; the use of artesian water; the manner in which much soil 
has been temporarily abandoned through maladjustments in the 
past; the way in which these maladjustments are being overcome 
today at great expense; the order of historical development of 
the several environments; and the way in which irrigation has 
unified, recombined, and altered the original elements of the natural 
environment. 


Rosert G. Buzzarp (Introduced). 


Land Utilization on Cape Cod. 


Present use of the Cape Cod peninsula is the last of four 
economic adjustments to geographic conditions within and adjacent 
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to the area. General farming and livestock raising was succeeded 
by interest in the resources of the adjacent seas. These were 
followed by attempts to set up an industrial development. The 
coming of railroads and paved highways to the peninsula brought 
the fourth use, that of resorts. 

In 1920, 18.2 per cent of the cape, or 47,679 acres, was in 
farms, classed as 13,619 acres improved; 7,197 acres unimproved; 
and 26,863 acres in woodland. Improved area in 1920 totalled 
5.2 per cent of peninsula, showing little dependency upon agricul- 
ture. Fruits, including berries, furnished 39.9 per cent of value 
of agricultural products in 1920, and vegetables, 12.9 per cent. 
Cranberries form the leading crop with an acreage of 4,290 in 
1924. Vegetables occupied 438 acres in 1920. Barnstable, Har- 
wich, Brewster, Dennis and Yarmouth towns are chief growers 
of cranberries. Eastham produces the bulk of asparagus and 
white turnips, and Falmouth produces strawberries and white 
turnips. 

Nearness to crowded cities brings week-end population of 
pleasure seekers. The primitive character of cape landscapes, 
views of ocean and fresh-water ponds, form chief attractions to 
visitors. “Twelve golf courses are in use. Of the 586 miles of 
coastline, 306 miles are beaches, 54 of which are socially promi- 
nent. Geographical conditions point to resort use as best utiliza- 
tion of the cape area. 


WILLIAM T. CHAMBERS (Introduced). 


Geographic Divisions of the Pine Forest Belt of East Texas. 


Pine is the natural vegetation of an area varying from 80 to 
120 miles in breadth and extending from the northern boundary 
of the state to the Gulf Coastal Prairies. This district which is 
more than half as large as Pennsylvania contains two distinct 
geographic regions—a southern one in which the exploitation of 
forest resources is the dominant economic activity (Piney Woods 
Region) and a northern one in which agriculture is of outstanding 
importance (Northeast Texas Agricultural Region). 

The southern part of the East Texas Pine Forest Belt is an 
extensive woodland, cut-over, and forest region in which lumbering, 
sawmilling, and the operation of turpentine camps constitute the 
chief basis of economic life. The first step in the exploitation of 
a longleaf pine forest is its development as a turpentine camp. 
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When it has been used in the production of turpentine and resin 
two or three years it is invaded by lumbermen and becomes a center 
of logging operations. Logs are transported in trainloads to the 
sawmill where they are used in the manufacture of lumber which 
is shipped to market in car-load lots. After being stripped of its 
forest cover the land becomes a desolate and almost abandoned 
waste. The burning of rotting forest wreckage and the use of 
the land as range for livestock retards reforestation but does not 
prevent it in most places. Agriculture is of secondary importance 
in the region. Cotton and corn are the chief crops but legumes 
and vegetables are produced for home use and for marketing. 
Livestock industries are based chiefly upon the utilization of 
unfenced forest and woodland as range for cattle, goats, hogs, 
and sheep. 

Agriculture became established in the northern part of the 
East Texas Pine Forest Belt at an early date and has long been 
the chief industry of the region. Approximately 61 per cent of 
all land in crops is used in the growth of cotton and more than 
half of the remaining cultivated acreage is planted in corn or 
corn and peas. A variety of other crops including peanuts, sweet 
potatoes, tomatoes, water-melons, sugar-cane, sorghum, and 
peaches are grown for use as supply and commercial crops. L.ive- 
stock industries, especially dairying, are receiving increased atten- 
tion, and woodlots produce posts, poles, ties, fire-wood, and logs 
for use on the farm and for sale. The region contains several 
small but thriving centers of retail and wholesale trade which 
have some manufacturing industries. 


CoLiieR Coss (Read by Title). 
Loessal Soils and the World’s Food Supply. 

The conclusions of this paper are based on extensive field 
studies, physical analysis and microscopic examination of wheat 
soils from all parts of the earth. The investigator has found 
that the great stretches of grain-producing soils, whatever their 
origin, are composed of finely comminuted rock material in which 
the component mineral particles show but little chemical change. 
This is equally true of glacial, loessal, and desert soils. 


If such soils occur in lands of little rain, they are found to be 
excellent wheat soils. All cereals are members of the grass 
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family, and they are alike acceptable to man and the flocks and 
herds on which he depends for meat and clothing and shelter. The 
wheat lands with a proper climate for the production of this cereal 
extend entirely around the earth, and only the smaller part of 
such lands are as yet utilized, and when these are all taken up 
new areas may be discovered and more productive varieties bred 
for certain soils, as has been done in Tennessee. 

The silt loams, sandy loams, and alluvial soils, washed from 
these loessal soils and deposited in the lower valleys, where a 
higher temperature and greater humidity prevail, furnish the very 
best conditions for the production of Indian corn or rice. The 
world’s supply of wheat is in no danger of exhaustion, in spite of 
the fact that even in China and Japan wheat is steadily displacing 
rice as a cereal food. 


C. E. Cooper (Introduced; read by title). 


Land Utilization in Luzon. 

Agriculture is Luzon’s most important industry. About 37 
per cent of the population are listed as agricultural laborers and 
90 per cent of all products exported are from the farms. In the 
United States, 28 per cent are listed as agricultural laborers and 


in Cuba, 48.1 per cent. This importance of agriculture is made 
possible by generally favorable physical conditions, although there 
are handicaps common to most tropical regions. 

The Spanish contributed much to Luzon agriculture and found 
much to base their activities upon. They turned to agriculture 
because of disappointment in the Island’s mineral wealth. They 
introduced many crops such as coffee, cacao, and tobacco, and also 
many domestic animals. They made and inforced favorable 
agricultural laws. 

The American administration has at all times used its influence 
to promote agriculture because it realizes that the industry is 
fundamental to the progress of the Philippines. A Department 
of Agriculture similar to the United States Department, along 
with the help of the schools, has encouraged the cause of agricul- 
ture in the Island. Special schools of agriculture have been estab- 
lished and the subject is a part of the curricula of all common 
schools. Laws of quarantine, homestead, and many other legal 
means have been established for the benefit of the industry. 
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It is this interest in agriculture which has so greatly influenced 
land utilization in the Island. The lands have been classified by 
the Bureau of Forestry as follows: 


Present Potential 


ee errs 44.3% 32.7% 
PE as 5 bk ndee ceased oe omen 25.5 7.0 
SP ee eee ee ee 18.6 56.6 
Non-commercial Forests... ..........-. 11.1 2.4 
EGMTOVS GWEN . ow 6 ccc cecseeiecsn 4 4 


Commercial forests are found in the mountains and along the 
east side of the Island. Open lands are in the interior and on 
the western coastal plain. Non-commercial forests are in the 
rougher portions of the western side. Cultivated lands are in the 
great central plain and in the river valleys. Patches are also 
found where the coastal plain is present. Mangrove swamps are 
few and inextensive. Most significant is the fact that the cultivated 
lands could be trebled. 

Eighty per cent of the Island is government owned land. The 
people are slow to take up the government lands in spite of liberal 
land laws. They lack the pioneer spirit. 

Ninety-nine per cent of the farms are owned by Filipinos, of 
which 76 per cent are worked by the owners, 3.8 per cent by cash 
tenants, 14.9 per cent by share tenants and the remainder by labor 
and no-rental tenants. 

The average size of the Luzon farm is 1.96 hectares of which 
58 per cent is cultivated. Very little fertilization is practised, 
dependence being placed upon rather careless crop rotation and 
principally upon allowing the ground to lie fallow. 

The Homestead Act allows 24 hectares of land for $10. In 
1923 1,004 entries were allowed or an area of 14,742 hectares. 
One hundred hectares may be purchased by an individual and a 
company may buy 1,024 hectares. As much more may be leased. 

Upon this state of present and potential land utilization the 
future of Luzon agriculture must be built. 


LoyaL DurRAnp, Jr. (Introduced). 
Geographic Interrelationships in a Region of Young Drift ia 
Southeastern Marathon County, Wisconsin. 
The Plover River valley in the southeastern part of Marathon 
County, Wisconsin, is typical of a recently settled district just 
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emerging, in part, from its earliest frontier stage. It is a unit 
from the standpoint of topography and soils, and also from the 
standpoint of race, for the settlers are Poles of the second and 
third generation, whose fathers and grandfathers took up similar 
sandy land in the county to the south. 

The glacial features have exerted a strong influence in the 
region. The differences between the moraines and sandy outwash 
plains are reflected in the natural vegetation of the two contrast- 
ing types of topography, and also in the mode of settlement, the 
method of clearing land, and the present day activities of the 
inhabitants. There is a tendency toward an agricultural-economic 
cycle. The young Pole moves northward from his father’s farm, 
and clears a small tract for his tar-paper shack or log cabin. He 
then marries, and the following spring sees the advent of the 
young couple into the new area as the working basis for a new 
farm. Usually they move first to the sand plain, largely because 
of the ease of clearing the sandy soil rather than because of any 
especially productive qualities it possesses. When the sand plains 
have been settled the new-comers overflow into the rough and 
stony morainic country, filling in the gaps between the older 
settlements. Lastly the permanent farm tends to remain on the 
rough moraine and the settler on the sandy plain frequently 
abandons his farm in years of depression or agricultural stress. 
Yet new settlers, moving farther north, tend to repeat the com- 
munity history. They go to the outwash plains, and perhaps the 
cycle of the older settlement may be repeated. 

The Polish settlers rely on two main crops, rye and potatoes, 
both of which are important adjuncts of the agricultural economy 
of this portion of the Plover Valley. The sandy nature of the 
outwash soils precludes an important dairying industry, for grass 
does not grow well in that type of soil. Contrasting in crop 
emphasis as well as in topography are the moraines, and the 
present day cultural landscape of much of this district is very 
closely related to the glacial history of the area. 


W. ELMER EKBLAW. 


Resources and Industries of Danish Greenland. 
Greenland has been a Danish colony for two hundred years. 
Of that period the first century was marked by unsatisfactory 
relations and a number of changes in policy. During the second 
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century the Danes made great progress in developing a successful 
colonial policy and in promoting the development of the scant 
resources of the land. 

The resources include the furs, skins, blubber, and ivory of the 
wild animals of the region and the contiguous waters; rapidly 
developing fisheries of salmon, cod, halibut, and shark; eiderdown 
and bird feathers; and deposits of graphite, coal, copper, and 
cryolite which yield considerable income. These resources have 
not been seriously depleted except in the case of caribou, whales, 
and walrus. The cryolite deposits annually yield a considerable 
revenue and the coal is being more and more extensively utilized; 
but the copper and graphite no longer play an important role. 

The industries of the land have undergone remarkable changes 
but they have always been dependent upon the exportation of the 
resources already mentioned. The Danes occupying the land have 
been chiefly the factors of the trading company and the officials 
connected with the administration of the Government and schools 
and church and the health department. Most of the industries, 
though supervised by Danes, have been in the hands of the native 
population. In the last quarter century the development of fisheries 
has made rapid strides, and the government has encouraged the 
introduction of sheep and domestic reindeer. 


OLIVER L. Fassic. 
Rainfall in the West Indies and Adjacent Areas of Central 
and South America. 

The paper was illustrated with numerous graphs and charts. 
Normal monthly and annual values for rainfall were charted for 
all unit areas and for groups of islands. 

Annual variations were shown for stations and groups of sta- 
tions having long records of rainfall. 

Some characteristics of Tropical Climates. 

A study of the weather at San Juan, Porto Rico, in 1926. 


RICHARD FosTER Fiint (Introduced). 


Natural Boundaries in the Interior Low Plateau. 

The object of this paper is to propose a logical division of the 
Highland Rim Section of the Interior Low Plateau physiographic 
province. That part of the plateau which immediately rims the 
Nashville and Lexington basins is essentially a physiographic unit. 
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The part that lies in western Kentucky, Indiana and Illinois is 
differentiated by (a) a strong dissection, (b) greater local relief, 
(c) low altitudes, (d) alluvium-filled valleys, (e) strong and com- 
plex faulting (in part of the area). It is proposed that the 
boundary of this new section shall be at the foot of the Dripping 
Spring escarpment formed by the outcropping edge of the Cypress 
(Chester) sandstone. Alternative lines are proposed for the 
boundary in Indiana. 


Joun W. Frey (Introduced). 


The Geography of the South Wales and Monmouthshire 
Coal Field. 

While the United Kingdom is still the largest exporter of coal, 
and within the United Kingdom, South Wales and Monmouth- 
shire is still the largest coal exporting field, yet the economic condi- 
tion of the region is greatly depressed due to the falling off of 
the coal trade. This is in part attributable to external conditions 
which are partly geographic and partly economic. Among these 
we find (1) a wide substitution of fuel oil for ship fuel; (2) an 
increasing use of oil for heat and power on land; (3) competition 
with the low cost coal of Germany, Poland, and Czechoslovakia; 
(4) hydro-electric developments in Italy, Germany, and France; 
(5) increased output of coal on the Continent; (6) development 
of the coal fields of Natal and India; (7) greater economy in the 
use of coal; (8) competition with reparations coal; (9) an 
antiquated royalty system; (10) small railway cars; (11) Ameri- 
can competition; and (12) the rising costs of living in Great 
Britain. 


In contrast with these more or less changeable conditions we 
find the South Wales and Monmouthshire field is working under 
a permanent physical handicap imposed upon it by nature. 

The general form of the coal field is that of an oval basin with 
the major axis lying nearly east and west. It is deeply indented 
by the bays of Swansea and Carmarthen. A series of anticlines 
with east and west axes somewhat south of the center of the basin 
bring the lower coals, which are the most desired, within reach 
of mining operations along a considerable tract of country. At 
right angles to the structure of the basin the rivers have cut deep 
valleys in which the upper coal is exposed. The older workings 
are those near the heads of the valleys where the coal is at or 
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near the surface. The newer mines have been sunk in the lower 
parts of the valleys, down dip, at ever increasing depths. In the 
western part of the field faulting has depressed the lower coal 
seams below the present mining limits. 

The great depth of mines is a serious handicap as it makes for 
expensive hoisting, high costs in pumping, and relatively high 
mine temperatures which in turn reduce the efficiency of labor 
and increase the cost of ventilation. 

Relatively little coal in South Wales and Monmouthshire is 
mined by machinery. This may be partly charged to mine manage- 
ment but not to any prejudice against the use of machinery. It 
seems that the coal in no part of the field holds up well but develops 
shearing planes which make it almost impossible to keep the coal 
from bearing down on the coal cutting machinery. The struc- 
tural condition of the field also prohibits the use of the long wall 
retreating system which would make for the ultimate recovery 
of the coal resource. 

Welsh coal mines are dangerous because of insecure roofs and 
gas. Explosives can not be used freely. Heavy timbering is 
expensive. 

The surface conditions in this area likewise impose handicaps. 
The narrow steep sided valleys created a problem in mine waste 
handling. 

The development of transportation has been restricted to the 
valley bottom, which, because of its limited surface, has precluded 
the construction of extensive sidings. This condition has aggra- 
vated the problem of car storage and switching, with consequent 
expensive delays. 

The narrow valley bottoms have conditioned the housing of 
workmen and have restricted the development of subsidiary indus- 
tries, both agricultural and manufacturing, without which the in- 
habitants of the region are wholly dependent upon the coal mining 
industry. 


R. B. HALL (Introduced). 


The Sea Border Plains of the Republic of Haiti. 

The Republic of Haiti is a young mountainous country and 
lies in the path of the “Northeast Trades.” Many streams flow 
down from the windward mountain slopes into tideless seas and 
build complex delta plains at the sea border. These plains consti- 
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tute but thirty per cent of the land area of the republic but are 
economically and historically of far greater importance. All of 
the Sea Border Plains have a highly similar environmental complex 
and constitute a distinct landscape type. However, each plain 
may be sub-divided and each sub-division may be recognized on 
several of the plains. One or another combination of these sub- 
types occupies all of the land area of each of the Sea Border 
Plains. 


The following are the chief sub-types found: 


1. The Thorn Forest. Here adverse climate combined with 
compact, poorly drained, highly alkaline soils gives rise to a cover 
of thorn forest and prohibits agriculture on an important scale. 
Less than one per cent of the land is in crops. The population of 
16.5 to the square mile makes its livelihood chiefly from forest 
industries. The average family having 200 acres of thorn forest 
at its disposal cuts it at the rate of 25 acres per year. 

II. The Cotton and Dry Farming Areas. This is a transition 
type. Climate and alkaline-free soils allow the cultivation of 
cotton and other drought resistant crops, without irrigation. Fifty 
per cent of the land is in crops and the population density is 100 
per square mile. The average family plants 17.5 acres of which 
one-third is in cotton. Fifteen acres of thorn forest are also at the 
disposal of the average family. 

III. The Sugar Lands. This type has an abundant moisture 
supply, due to a moist climate or to irrigation, and has loamy, 
well drained soils. It supports some 400 people to the square 
mile. About 67 per cent of the land is in sugar cane, 10 per cent 
in garden crops and the remainder in woodlot, village site, etc. 
Three distinct types of land use are encountered here: (a) Foreign 
Operated Plantation, (b) Large Native Plantation and (c) Small 
Native Habitation. 

IV. The Rice Lands. This type occurs where there is a pro- 
tracted period of fresh water inundation. The type area analyzed 
contains both a wet and a dry season flood plain and sections of 
adjacent upland which are related to the areas of inundation. The 
chief crops of the flood plains, rice and maize, are supplemented 
by drought resistant upland crops and certain forest products. 
The total area averages 450 people to the square mile, but the 
flood plains support an even denser population. The average 
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planting on the flood plains is 2.7 acres per family, while that on 
the upland is 2 acres. 


RoLtanD M. Harper. 
Some Regional Statistics of Ages and Families in Alabama. 

Age distribution is a matter of great significance in human 
geography, which has been singularly neglected by geographers. 
The proportion of adults and children, and therefore the size 
of families, varies considerably in different parts of Alabama, and 
is correlated to some extent with soil, topography, and other 
environmental factors. Although the percentage of adults has 
increased in Alabama, as in all civilized countries, with the pro- 
longation of human life, the rank of different regions in this respect 
has not changed much since 1850. 

Considering the white population only, the Black Belt, with the 
richest soil, most malarial conditions, and largest proportion of 
negroes, has always had the largest proportion of adults (and 
therefore presumably the greatest longevity), and it is near the 
United States average in that respect. At the other extreme is 
the plateau region in the northern part of the siate, with poor 
soil, good water, and a cooler climate. The correlation of these 
age ratios with illiteracy, farm property values, etc., is easily 
shown. The paper was illustrated with maps and graphs. 


WiLiiaM H. Haas. 
Some Neglected Studies in the Mississippi Flood Problem. 


The question of the prevention of floods along the lower Missis- 
sippi at once brings to the mind of the scientist many unsolved 
problems. Some of these are fairly well understood, others have 
received only scant attention, while still others seem to have been 
wholly or almost wholly neglected. In the main such problems 
may all be grouped into (1) those which deal with the waters 
before they reach the stream bed; or (2) into those which deal 
with these same waters moving down the channel. Of all the 
studies which can be made in an attempt to solve some of the 
problems of the latter group, none, it is believed, will prove more 
fruitful than those dealing with the gulf-ward extension of the 
stream and with the development of meanders. The paper 
attempted to give the results of an uncompleted study of the “base 
level” of the region and the river “at grade” in relation to some 
of the changes now taking place in the ways noted above. 
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The writer pointed out that the different gradients of the various 
sections of the river were to be explained only on the grounds 
that the river, throughout its lower section, is ‘‘at grade,” therefore 
the alluvium over which the water flows must be at an “angle of 
repose.” If the river is and has been at grade throughout its 
lower course then any lengthening by the enlarging of meanders 
or by the extension of the “passes”’ into the Gulf, which is occurring, 
must change that equilibrium and a new “base level’’ above the 
old must be the result. If this is true then levees necessarily will 
need be built higher as time goes on. On the converse the finding 
of a shorter route to the Gulf or the eliminating some meanders 
would automatically bring on a new adjustment with a “‘base level” 
lower than the present and the practical elimination of further 
building of levees. The paper stressed the need of more quantita- 
tive data. 


C. C. Huntincton (Introduced). 

Geography as a Social Science. 
Most of what is distinctly modern in geography has developed 
since ““The Origin of Species.” This classic by showing a delicately 
adjusted balance between organic life and its surroundings gave a 


new stimulus to the study of inter-relationships. Modern geo- 
graphy studies the reciprocal relationships between man and his 
environment. This unifying and coordinating principle prevented 
geography from being swamped by the enormous increase in the 
number of known facts in recent years, furnished the logical basis 
for its classification into two main branches—physical and social, 
and raised the subject to the level of a science. 

That which gives a science its distinctive mark as a science is not 
the field of facts treated, but the purpose for which they are 
treated—the point of view as determined by the central problem 
under investigation. Thus sociology, economics, and political 
science are all social sciences because they are concerned with 
society, but are differentiated in that each deals with particular 
aspects of society. So, also, modern geography is essentially a 
social science, for it deals with man, his distribution and his 
activities, but is distingushed from the other socal sciences in 
respect to its purpose, which is to study man or society in the 
environment aspect, that is, in relation to natural environment. 

Physical geography having to do with natural environment as 
the physical basis of society, partakes somewhat of the nature 
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of a natural science and draws much of its material from various 
natural sciences, but it differs from them in that its function is that 
of a unifying science which handles its material from its own 
standpoint, that of the relation to human affairs. Social geography, 
differing from physical geography chiefly in the matter of classifica- 
tion and its greater emphasis on the human side of the interrela- 
tionship, is closely related to other social sciences, since they all 
deal with human activities, which must take place somewhere with 
some surroundings. In one way, it is a connecting link between 
social sciences. Its particular function is the study of the environ- 
mental problems whose solution may help to answer some of the 
questions that now perplex various other social sciences. 

Social geography, however, does not maintain an environmental 
determinism. Relationships between man and nature differ at 
different times and in different stages of human culture. Social 
progress is the joint product of man and nature, and man is the 
active agent in the cooperation. Nevertheless, what man accom- 
plishes or produce depends not only on what he wishes and can 
do, but also on what he has to do with. 


PRESTON E. JAMES. 
The Blackstone Valley: A Study in the Chorography of 
Southern New England. 

The Blackstone Valley and the bordering uplands lying between 
Worcester, Mass., and Pawtucket, R. I., form the somewhat arbi- 
trary unit which is the subject of this study. This area, to a 
certain extent similar to neighboring parts of southern New Eng- 
land, has been modified from its original aspect as a result of 
the occupation of man in three definite stages or periods. The 
native Indians, first on the scene, created landscape forms typical 
of their culture. Carrying on migratory agriculture, they affected 
much of the area although occupying little of it at any one time. 
Then came the European settlers with their more advanced rural 
economy. Much of the land was transformed from virgin forest 
to cleared fields of corn or grain, or pastures for cattle and sheep. 
Finally industrial cities brought an entirely new set of cultural 
forms which were imposed upon, but did not blot out, the earlier 
landscapes. The cities grew up at water power sites, chiefly in 
the valley, while the rural landscape remains largely unchanged 
on the upland. Passing through periods of depression and periods 
of prosperity, the mills along the Blackstone increased in number 
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during the nineteenth century, but since then have remained in an 
almost static condition. Recently there is a tendency to decrease 
in number, which, in some of the smaller towns, has resulted in 
an actual decrease of urban area. The smaller communities have 
remained about the same in area, while only the larger cities, 
Worcester, Woonsocket, and Pawtucket, show any tendency to 
increase their areas. The development of the urban landscape 
brought about some important modifications of the earlier rural 
landscape. Fruit raising on a large scale, and on areas of better 
soil, some vegetable farms have appeared in response to nearby 
markets. The concrete roads which connect the manufacturing 
centers stand in marked contrast to the narrow gravel roads of 
the rural districts. 

At the present time, the area of cleared land has declined, much 
of the land being covered with scrubby forest. The chief farm 
areas remaining cleared are on the upland in areas of loam soil. 
Here the surface is marked off in irregular fields of hay, corn, 
vegetables or pasture, the fields narrowly confined by stone walls. 
In the woodland sections there are scattered clearings—little 
miniatures of the open farm landscape, but on a smaller scale. 
The timber is of slight value excepting for firewood. 


Among the maps which were presented with this report were 
ten topographic studies, each about a square mile in area, illus- 
trating typical sections as to cover, surface, soil, and buildings. 


MARK JEFFERSON. 
The Geography of Railway Transportation in 1920-1927. 

The distribution of railways was mapped for each continent 
by white zones ten miles wide on each side of every track against 
a black land-background. This reveals three patterns in which 
the areas within ten miles of a railway occur in the world. 

The first of these, characteristic of the great populous countries 
of the highest culture, is the close knit fabric of transportation 
service covering northeast United States and northwest Europe. 
This region is all-white on the maps. It has no point out of reach 
of the locomotive for continuous hundreds of thousands of square 
miles. In these regions people and goods move about with great 
facility, products are readily exchanged and the inhabitants have 
a considerable acquaintance with each other. 

A subordinate type occurs in regions bordering those described 
and has the same close railway fabric but spattered with little 
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areas every here and there beyond the ten mile distance. This 
in Italy and our South. 

The second pattern is a network of railway belts held in very 
open meshes by large areas of unreached territory, hundreds or 
thousands of miles in area. This is the type in western United 
States and Mexico, Iberia, eastern Europe, India, Australia, Japan, 
South Africa, Sao Paulo province, Brazil, and the Argentine 
Pampa, which is partly closed into the first pattern. 

The third pattern is of outflung tentacles of transportation 
reaching out for the world’s backwoods, especially in Africa, 
Australia and South America. 

The mapping of these types permits comparison with indices 
of railway frequency and is regarded as appropriate at the present 
time when railway transportation seems to have rendered its 
maximum of service to mankind. 


DouGLas JOHNSON (Read by title). 
Physiographic Aspect of the Gettysburg Campaign. 

The strategy of the Union and Confederate commanders during 
the manoeuvres preceding the Battle of Gettysburg and during 
the retreat following the battle, and the tactics employed on the 
field of battle, were influenced to an appreciable extent by the physi- 
ography of the region. The study of the relations of topography 
on the one hand to strategy and tactics on the other, constitutes 
an interesting problem in military geography, the salient features 
of which are briefly discussed in this paper. Among the topics 
considered are Lee’s advance through the Great Valley, his use 
of the Blue Ridge as a screen and barrier, the movement of the 
Union forces through the Triassic Lowland, the Union defeat on 
the sandstone ridges, Sickle’s advanced position during the second 
day’s fighting, the Union Victory on the trap ridge, and Lee’s 
retreat through the Great Valley. 


WELLINGTON D. Jones. 
Glacial Land Forms in the Sierra Nevada Near the Southern 
End of Lake Tahoe. 
Land forms resulting from severe mountain glaciation constitute 
the most notable feature of the scenery of the higher portions of 
the Sierra Nevada of California. Mountain scenery is the lure 
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which attracts thousands of summer tourists into the region; hence 
an analysis of the land form element of the scenery is an essential 
part of the study of the geography of the region. 

Within the area under study, which lies near the southern end 
of Lake Tahoe, and is about 15 miles east and west and 10 miles 
north and south, four major land form divisions are recognized: 


(1) The glaciated mountain zone of the west, 

(2) The unglaciated mountain zone of the east, 

(3) The zone of morainal ridges and irregularly shaped 
morainal hills at the eastern border of the glaciated 
mountains, 

(4) The plain of Lake Valley, south of Lake Tahoe and 
between (3) and (2). 


The glaciated mountain zone is wild and rugged in scenery, 
with only a few small patches of forest cover. It is made up of 
several valley units, separated by mountain units. The valleys 
are deeply ice-worn, with many cirques, numerous rock-basin lakes, 
characteristic abrupt step-like breaks in profile, and with streams 
which are a succession of cascades and rapids. The intervalley 
mountain areas, some of which are narrow and ridge-like and some 
of which are broad and plateau-like, possess in part forms of 
glacial erosion, in part forms of weathering unaffected by the 
ancient glaciers. Throughout the glaciated mountain zone the 
almost complete absence of morainal deposits is noticeable. Post- 
elacial talus slopes of angular rocks in places mantle the ice-eroded 
granitic surfaces, and small sandy alluvial flats occur on some of 
the valley floors. 

The zone of morainal ridges and irregularly shaped hills, by 
virtue of lower elevation, lesser relief, different forms and surface 
materials, lakes in moraine dammed basins rather than basins 
entirely in rock, and a more extensively developed cover of conif- 
erous forest, constitutes a landscape unit strikingly different from 
the mountains to the west. Within this morainal zone minor areal 
units are recognizable, in each case made up of a series of asso- 
ciated ridges and hills (in three cases also with large lakes) 
developed by an ancient glacier or a group of related glaciers. 

Lake Tahoe and Lake Valley, which lie in an intermontane, 
tectonic basin, enhance the wild and rugged scenery of the moun- 
tains by their contrast in form. Lake Valley consists of flat plains 
of stratified sands and gravels in three general levels, the most 
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extensive being outwash from the ancient glaciers to the west and 
south. Cut into the outwash plain in post-glacial times by the 
Upper Truckee River is a lower (10 to 20 feet) and much less 
extensive series of flats. Lying some 200 feet above the outwash 
plain are flats of uncertain but probably pre-glacial origin. Lake 
Valley originally was well forested, but its flat surface and its 
accessibility early led to the exploitation of this forest to supply 
the desert mining districts to the east. The deforested plain 
now is devoted to summer ranching, to supply milk and meat to 
the tourists. 


East of Lake Valley and Lake Tahoe lies the zone of unglaciated 
mountains which rise above the lake and the plain to about the 
same elevation as the glaciated mountains to the west. In contrast 
with the wilder and more rugged forms of the lake-strewn western 
mountain zone, the unglaciated forms of the eastern mountain 
zone are much less attractive, and are relatively little visited by 
tourists. 


L. G. KENNAMER (Introduced). 


Market Gardening in the Nashville Region. 
(No Abstract.) 


Rosert S. PLatTrt. 


Field Study of an Iron Range Community, Republic, Michi- 
gan. 

This study has to do with an area of about two hundred square 
miles inhabited by about two thousand people. It is presented to 
illustrate a type of field work which aims to arrive at conclusions 
for small districts from quantitative data and detailed maps, and 
to focus attention not on areas of land but on the occupancy of 
land by groups of people and on the pattern of these activities 
woven to fit the environmental background. 

The Republic district is not separated from adjacent areas by 
natural barriers and is considered monotonous in landscape. The 
striking concentration of population in the town of Republic and 
of transportation routes reaching the town reflects the localizing 
influence of the Republic iron ore deposit and of its position as an 
outlier of the Marquette Range. 


Originally the area surrounding the town was important to the 
community chiefly in a negative way, as a wilderness barrier 
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separating it from the outside world. The area for which Repub- 
lic was a focus of activities extended hardly beyond the town itself. 

The first extensive utilization of the surrounding territory was 
for the cutting of timber, and this industry did not focus on 
Republic but on mill towns down the river by which the logs 
were driven to market. 

Recently a number of minor activities occupying the wilderness 
have given the surrounding territory positive importance to the 
community. The influence of Republic extends out over a limited 
area of definite size and shape, depending on the Republic railway 
and highway facilities and on local roads focusing on the town. 
Farming is one of these activities; cutting pulpwood, hardwood 
logs, and Christmas trees is another; and vacation hunting and 
fishing is a third. The distribution of these activities depends in 
general on the location of Republic and its transportation facilities, 
and in detail on variety of land surface features. 

Most of the land is still unoccupied wilderness. Eighty per cent 
of the area is in the hands of non-residents, largely in residual 
holdings of unoccupied cut-over land. The unimproved and un- 
esteemed character of these lands is indicated by the fact that 
the non-resident owners pay taxes at a lower average rate per 


acre than the residents. The largest owner, the Ford Motor 
Company, pays only twelve per cent of the taxes on thirty per cent 
of the area. 


With the exhaustion of high grade iron deposits strenuous 
efforts are being carried on to make the most of the various 
resources of the Republic area. Whether or not the community 
grows hereafter in size and influence depends upon the success 
or failure of these efforts. 


Guy HaAro_p Situ (Introduced). 


The Distribution of the Population of Wisconsin—A Geo- 
graphical Interpretation. 

There is a sectionalism in the distribution of the inhabitants 
of Wisconsin that is related to the physical regions of the state. 
A study of the history of settlement reveals a changing role of 
the different environmental conditions. At one time, the presence 
of lead stimulated a movement in southwestern Wisconsin, but in a 
few decades the land with its fertile prairie soils invited the pio- 
neer agriculturalist, and the lead declined in importance. The 
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boundaries of the several population areas are related in one place 
to the soil, in another to the configuration of the landscape, in 
another to the forest, and in some places the present demographic 
boundaries must be regarded as temporary and moving border 
lines, which are slowly transgressing into new lands. 

The Lead Region is the oldest settled region in Wisconsin 
just now rounding out a century of history. In this area lead, a 
pioneer necessity, initiated the settlement of a section of the state 
that was later to become dominantly agricultural. 

Southeastern Wisconsin has become the most completely settled 
portion of the State. This sedimentary area, improved by glacia- 
tion, has within its indefinite borders the major portion of the 
population, particularly the principal urban groups. 

The rugged plateau of western Wisconsin, only portions of 
which were altered by the glacial invasion, has imposed a barrier 
to intensive agricultural development, and the comparative isola- 
tion has had its retarding effects. 

The Central Lowland illustrates how the very favorable relief 
has been depreciated by the sandy soils. The eastern portion has 
been enriched by the addition of glacial material, but even here 
the density of the rural population is less than that of any other 
section except the newest lands to the north. 

In northern Wisconsin the ancient pre-Cambrian Upland with 
its dense forest cover has so retarded settlement that frontier 
conditions still exist in the remote sections. The more severe 
climatic conditions resulting from the higher altitude and the more 
northern latitude have contributed to the difficulty in requisition- 
ing the forest land for farm land, but the agricultural frontier is 
slowly encroaching upon the new lands to the north. The north- 
ward migration, however, has been offset by the movement to 
the cities. In the last two decades, the center of population in 
Wisconsin has moved eastward and southward. 


JEROME Tuomas (Introduced). 


The Growth of Detroit. 

Few urban geographers have treated the city as a distinct land- 
scape unit. They have considered city site and situation in terms 
of geographic factors but seldom have they been concerned with 
the regional divisions developed through the growth of a city. 
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This lack of attention may be explained in part by the absence 
of any standard or group of criteria by which sections of a city 
might be classified as integral parts of a typical city landscape. 
Application of a theory of city growth postulated by Von Humen 
in Der Staate Isiolerte to the city of Detroit has led to the develop- 
ment of a series of criteria by which city regional landscapes can 
be so described in relation to each other that a typical city land- 
scape can be developed. 

Von Humen holds that a city affected by no outside influences 
will develop as a series of concentric circles, the encroachment of 
one circle upon another being compensated for by an expansion at 
the periphery. Growth of any city can be described in relation 
to this theory by explaining divergence from the ideal growth in 
terms of the factors responsible. Detroit has developed as a 
series of concentric half-circles each one of which is described as 
a type landscape. Each half-circle of growth has crystallized as 
indicated by the two maps into a regional division of today. 
Detroit before 1857 is the commercial region of today; the half 
circle representing the expansion of 1857 is today the decadent 
residential region; that of 1891 is the industrial region of today; 
that of 1907 is the exclusive residential region; that of 1915 is 
today the ordinary residential region; that of 1927 is the suburban 
region; and the outlying section is the truck farming region. 

Regional criteria evident in the landscape descriptions are use 
of area, population density, population nationality, land values, 
types of buildings, number and distribution of retail stores, street 
layouts, and distribution of vacant land. These criteria are inter- 
preted in the light of factors responsible for them and in this way 
a typical city landscape can be described in relation to city growth 
and city influences. 


GLENN T. TREWARTHA. 
A Regional Geographic Study in Eastern Shizuoka Prefecture, 
Japan. 

The region lying between the Karino and the Fuji rivers in 
the eastern part of Shizuoka Prefecture, Japan, offers an admirable 
opportunity to study the interlationships between man and con- 
trasting types of environment in an Oriental country with dense 
population. Three major geographic regions may be designated. 
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1. The upper slopes of the volcanic cones of Fuji and Ashitaka 
Mountains, where the exploitation of the forest resources is the 
major enterprise. 

2. The foot hills of these same two mountains, where irrigated 
crops, some of them commercial in nature, reach the maximum 
development. It is in this region, likewise, that the energy of 
the steep-gradient streams is harnessed to produce the abundant 
and cheap hydro-electric power which has been a significant factor 
in encouraging the establishment of textile and paper manufactur- 
ing industries both on the uplands and on the adjacent delta plains. 

3. The delta plains where the culture of irrigated rice over- 
shadows all other enterprises. On the extreme seaward margins 
of the alluvium, an old beach or bar, offers some variety in culture 
and landscape from the monotony of the paddy-fields. 


R. H. WHITBECK. 
The Geo- and the Anthropo-Factor in Mexico. 


The chief geographical handicaps of Mexico—lack of rainfall, 
high average temperature, and mountainous topography—apply 
only to parts of the country, leaving an area larger than Japan or 
Italy which has more geographical assets than those countries 
possess. 

The foreign control of the mineral wealth and of nearly all 
large enterprises, coupled with the bad land system cause resent- 
ment which is readily appealed to for revolutionary purposes. 

The basic difficulty of Mexico is racial. At least thirteen of 
the fifteen million people are Indians and Mestizos, quite unpre- 
pared for republican government, and the inherited Spanish tra- 
ditions are antagonistic to democracy. The great material progress 
made under President Diaz is a revelation of what Mexico can 
do under a prolonged strong government. 

The lack of energy and initiative among the masses in Mexico 
is in a large part due to race and to stages of progress in civiliza- 
tion, and is characteristic of the Indians of the United States and 
Canada also. Ignorance and low plane of living, time and man 
can correct. The plateau of Mexico, where the majority of the 
people live, has more climatic advantages than disadvantages. 
The gratifying success of Cuba and Porto Rico, and the relative 
progress of Salvador and Costa Rica indicate how large a part of 
the ills of tropical lands are remediable by man. 
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S. VAN VALKENBURG (Introduced). 


Java and Overpopulation. 

Java with an area about equal to that of New York State 
supports 37,000,000 people, a density of 700 per square mile, 
while adjacent islands with large area have a very sparse popula- 
tion and remain largely unproductive tropical jungle. 

In the discussion, an attempt was made to analyze the essential 
features embodied in the following problem: 

1. Why that great contrast in density of population between 

Java and surrounding islands. 

2. The geographical explanation of the present distribution of 

population. 

3. What will be the trend of the present increase in population 

and what can be done to postpone the time of overpopulation. 


S. S. VisHER (Read by title). 


Regional Contrasts in Indiana. 

Indiana displays distinct contrasts among the counties and geo- 
graphic regions in respect to numerous items including the use of 
the land, educational facilities, death rates, and politics. Maps 
showing these contrasts may be compared with several maps show- 
ing contrasts in environmental conditions. 
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